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ABSIHACT 


Masa handling methods for the continuous processing of 
masa type dough in conjuncdon with coimnonly available 
feed processing cquipincnt, such as a masa - extruder, an 
oven," or cooling apparatus. One masa handling method 
includes a masa Bcpaxstor having a pair of opposed, endless 
belt conveyors having facing surfaces spaced apart to 
receive a generally continuoos masa stream ou^tfircm a 
nordc on the masa cxtrudcc When tiie masa stream moves 
between the conveyors, it is gr^)pcd by their facing surfaces, 
and moved away fern the nozzle, causing the masa_to be ^• 
separated into individnal pieces, or logs. The masa handling— 
method can also indodc feeding the masa^to masa±oppccs: : 
fed by at least two endless., belt conveyors arranged, in 
upstream and downstream podttons relative to eadi^othcn-.. 
The masa is transported along the conycyors and is auto- 
matically diverted into one xoasa hopper by a divertcr gate 
operated by a controller that iccdvcs a signal from a sensor 
sensing a jna^ level widiin an associated one of the hoppers, , 
The hopper has one or more rotating siiafts having projec- . 
tions to remove gas bubbles fnom the masa and force it 
toward the shectcr rdlcrs, A pair of primary rollers with 
so^jcis can be provided within the hqjpcr to roE the masa 
to an infrrmrdtafc thidcness before it passes between the 
shcetcrxoHcrs, 

20 Cfainis, 4 DraTOng Sheets 
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METHODS FOR HANDLING MASA 


This application is a division of application Sex. No. 
08/192,458, filed Feb, 7, 1994. 
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The present invention relates to an apparatus and method 
for the commercial manufacture of food or edible material, 
and, more particularly, to the treatment or preparation of 
farinaceous dou^ banter* or pastry products including lo 
sheeting, laminating,' or folding. 

BACKGROU^JD OF THE INVEOTION 

A tortilla is a balfltd grain product which originated in 
Mexico and is now widely consumed throughout the world. 
The word tortilla as use4 herein refers to such a baked grain 
product having a variety of shapes, including a circular 
shape, formed from a relatively fiat dougL While the present 
invention concerns the production .of tortillas, the invention 
also may also successfully used i£ the production of food ^ 
products having other shapes. - 

'As the demand. for tortillas has grown, tMt;inethods and 
the apparatus for automatically producing tortillas in high 
volumes has become well known. In the conventional auto- 
mated systcnva dough is produced by cooking wiiolc com 25 
and grinding it wet or by combining ^n <:tanf corn masa_flour 
with water in a commonly available mixen TTiis doag^i is 
generally rcf cied :x>. as *^masa". However; fiie term ^^rnasa" 
as used hcrdn refers to this com dou^ and other doughs 
having arnilar characteristics- The masa is often fed into an 30 
extruder which compresses the masa and oo^irts it in the 
form of a generafly continuous stream to a pneumatic cutter: 
The pneumatic cutter chops the rnag^^ into generally cylin- 
drical pieces, generally inown as *1ogs^. The logs arc , 
usually carried on a conveyor to a masa hcppa; \rfuch 35 
gravii^r feeds the masa to several successive pairs of gener- 
ally opposed, cylindrical rollers for compression irito a sheet 
having the thirlmcss required for tortilla production. The 
final pair of opposed rollers arc generally known as 
**5hcctcr" rollers because they produce a thin sheet of masa. ^ 
This "sheeted" masa is then cut into the dcsinui tortilla shape 
by a commonly available rotary .cutter, which usually cuts 
drcles of varying diameter. The cut yri^a^ is then baked, 
cooled, and packaged by commonly available commercial 
food processing equipmrnt 45 

A portion of an automatic masa processing system is ' 
shown in the DriscoU U-S, Pat No. 2,8d9,97L The masa 
processing system described by Driscofl has"an endless belt 
conveys for feeding masa to a masa hcppcr. The ma^ 
within the masa hopper is then gravity fed into a pair of 50 
opposed, counter-rotating primary lollcrs which compress 
the masa into a wide curtain of an intermediate thickness. 
The curtain then moves along a conveyor to a set of shcctcr 
rollers for a final compression into the sheet having a 
thickness suitable to form Che dcstcd tortillas. The sheeted 55 
'masa is then moved, via conveyor, through a rotating cutter 
whidi stamps circular shapes in the rriaca sheen. Although 
the rest of the Dxiscoll apparatus is designed to manufacture 
food - chips from the cut masa, the remainder of the prcfccss 
of baking and cooling tortillas, ^ch only generally con- 60 
ccms this Invention, is well known and -is schematically 
^own in tibc Cope et aL U-S. Pat. No. 4,978,548- Also by 
way of reference, another Matuszak ct aL U-S, PaL No. 
4,640',843, describes a masa extruder and a masa hopper 
feeding two primary rollers and one associated shectcrrolla: 65 

The inventors of the present invention have no reason not 3 £?P 

to believe that the masa processing system previously 


5,635,235 

2 

dcscdbcd is not gcnazUy effective and &afc- However, under 
certain conditions, there may be some drawbacks associated 
with masa processing Eyctems generally designed accctrding 
to the pdor art. One such drawback can be the danger 
5 associated with the pneumatic cuttcx. The pneumatic cutter 
has a rccQTOcating blade which could injure an attending 
worker if that woikcr places his or her hands under the 
operating blade. 
Another drawback can be associated with the conveyors 
10 intended to transport the masa logs from the pneumatic 
cutter to the rnag^^ hoppers. "With Increasing demand for 
tortillas, many companies now desire to operate several 
parallel production lines, each line having its own masa 
hopper and its own associated subsequent rolling, cutting, 
15 cooking, cooling, and packaging apparatus. Generally, 
because one t"^^ mixer and extruder can ou^ut enough 
masa to adequately supply several production lines, it is 
desirable to have an automatic masa hopper feed system . 
capable of mafntafning an adequate supply of .masa within 
20 cadi masa hopper: However, the convey drs designed 
according to tiic prior art sirnply move masa logs from the 
pneumatic cutter to cme masa hoppcn Thus, a masa hnndjfng 
system built according to the prior art could require several 
conveyors, f^^f*^ mnning independently from the pneumatic 
25 cotter to an associated rp^^ hop5>ei: Furthennorc, human— 
attendants, could be required to monitor the level of masa in 
fjpr^ Tna<:a hoppcr and guidc the masa logs onto the con- 
veyors whidi arc running to ncsx-aspty masa hoppers. Such 
a system could have evident disadvantages due to the labor 
30 cost of the attendants and the awkwardness of the manual 
channeling of T^^ga to each conveyor: Fnrthcrmarc, if the 
system utilizes onty one conveyor nmning past the masa.- 
hoppers in series, the miwanted labor C35)cnsc is also nec- 
essary because HnmaTi attendants- could be required to main- 
35 tain die masa Icvds by manually carrying the masa logs 
from the conveyor to a near-eropty masa hoppcc 

Yet another drawback can be associated with the masa 
hoppers generally designed according to the prior arL 
Unwanted gas bubbles can become tr^pcd in the ma^ and 
40 cause voids in the wide masa curtain output by the primary 
rolleis- When this occurs, the voids persist as the masa 
continues through the shecto" rollers and the rotary cutter, 
causing impafcctly formed tortiQas to be produced. To 
rT^Tninafff thc voids,-iiuman attendants must manually comr 
45 press thc masa wiiile it is in the masa hopper, resulting in 
undesirable increased costs. 

One final drawbad: assodaled with the pri5iary..5pllcrs 
designed according to thepdor art can be the tendency cf the 
TTiB'^i ontain to a<5icrc to thc primary roUcrs after its initial 
^ compression. If the masa curtain exits from the primary 
rollers in a fashion whereby it is stuck to thc surface of one 
of the rollers, the curtain can be carried around thc primary 
roller and away from thc shccterroUers, As aresult, tfaenow 
of masa to the sheetcr rollers can be substantially disrupted, • 
55 ji shwld, therefore, be spprtchXai that there stillis a need 
for r"«^ processing system that has thc following features: 
the safe separation of thc masa into individual logs; the 
automatic dlstdbution of those logs to thc masa hoppers 
requiring resbpply; thc automatic removal of gas bubbles 
fio froin thc masa wihin the masa hopper; and thp prevention 
of the iT"*^ curtain from becoming stuck to the primary 
rollers. Accordingly, thc present invention fulfills all of these 
needs. 

^ SUItlMARY OFTHEINVEimON . 

Thc present invention provides a masa handling system 
that has the following fcatiircs: the tafc tcparation of the 


into tfac indivldaal logs; the automtic distribution of 
those logs to the masa hoppers requiring rcsupply; the 
automatic removal of gas bubbles from the roasa within the 
masa hoppers; and the prevention of the masa mrtflfn firora 
becoming stuck to the primary rollers. The masa handling 5 
system of the invention is for use in conjunction with 
commonly available food processing equipment, such as an 
oven and cooling apparatus far the commercial processing 
of masa. By way of example, the present inventors refer to 
masa, but intend to include other similar doughs within the lO 
meaning of the word "masa." 

Such masa processing equipment generally has a masa 
producing device, typically a mixer and an adjacent extruder 
which produces a generally continuous stream of masa to the 
invention. The T^a« Is processed according to the invention ^ 
and is ultimately fed into a pair of opposed, aligned, counter- 
rotating shectcr rollers which compress tfac masa into a final 
thickness. 

More particularly, the masa handling system has a masa ^ 
separator having a pair of align©!, opposed endless belt 
separator conveyors. The separator conveyors have their 
facing surfaces spaced apart and generally paiallcl to define 
a rna^ chamber therebetween. The masa chamfacr has input 
and output ends. The niasa separator also has a nozzle..^ 
connected to the niasa. producing dc:vicc for fecding_masa — 
into the input end of the yn^^ chambcn When the masa„ 
enters the masa chamber; it is gripped by the facing surfeccs 
and moved thoncbctwccn. Tlic facing surfiaccs of the sepa- 
rator conveyors move in the same direction away finom the ^ 
nozzle and cause the masa to be separated into masa logs. 
The rnn<:n handling system includes at least two masa 
hoppers and at least two endless belt feed conveyors which 
have upper surfaces that move in the same directiom The 
feed com^cyors are arranged in relative upstream and down- ^ ^ 
stream positions relative to each othcn The upstream feed 
conveyor extends from the ou^jut end of the masa chamber 
defined by the opposed, aligned separator conveytirs of the 
yp^^» separator; receive the masa logs. The upstream feed 
convey or extends no a point gcnaally above jlpic of the masa ^ 
hoppers. The downstream feed conveyor extaids from a , 
position spaced from the upstream conveyor to a point 
generally above another of the masa hoppcrs. 

The handling system also has a diverlcr gate that is .. 
positioned between the feed conveyors, the diveitcr gate ^5 
selectively moves between a first position and a second 
position. When the divcrtcr gate is in the first position, the 
mesa logs arc guided from the upstream feed conveyor to tfac 
downstream feed conveyor; When the divcrtcr gate is in the 
second position, the inasa logs arc guided imp the masa 
hopper; 

The masa handling system also has a sensor associated 
with each masa hopper for tfac sensing of the level of masa 
therein. The sensor causes a signal which changes its state 
when the level of masa in 'the associated masa hopper is 53 
below a predetermined IcvcL A mechanism is connected to 
each divcrtcr gate and Is responsive to the signal from the 
sensor. The mechanism moves the divcrtcr gate from the first 
position to the second position when the level of masa is the 
one -mp^ hopper is senc-cd to be below the predetcnMncd ^ 
IcvcL The merh^nkm returns the divcrtcr gale to the first 
position when the level of masa in the one masa hopper is 
sensed to be above a predetermined level 

The masa hoppers arc self feeding and each has an 
opening positioned for receiving, masa from its associated 65 
feed conveyor. Each masa hopper also has a gravity feeder 
with side walls and a bottom wall cooperating to define a 
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' space for the pkccmcnt of the masa to be fed to the shcctcr 
rollers. One or more rotatiiig shafts are mounted within the 
gravity feeder. Each diaft has projections which remove gas 
bubbles from the masa and force the masa towards the 
5 shcctcr rollers. The bottom wall of the gravity feeder extends 
from the side walls and defines a slot which the masa passes 
through, towards the shcctcr rollers. 

The foregoing structural airangcmcnt of the invention 
pro^dcs several Important advantages. Chief among them is 
10 safe separation of the generally continuous masa stream 
into masa logs. As discussed above, the devices designed 
according to the prior art incorporate a pneumatic cutter that 
has a blade which can injure attending workcrs. 
Accordingly, it is desirable to separate the masa stream into 
15 masa logs without the pneumatic cutter and its associated 
danger. The present invention avoids this problem because it 
docs not utilize a cutter with a blade. Therefore, the present 
invention offers a relatively safer apparatus which can 
separate the r^^^^ stream into masa logs. 
^ Another advantage associated with the invention is the 
automatic distribution of the masa logs to the individual 
rnfl^^fl hoppers requiring rcsupply. As discussed abovd^it is 
desirable to eliminate the cost of the human labor associated 
with maintaining the proper level of masa.witiiin- cacLmasa 
^ hopper. The automatic monitoring by flic sensors and the 
corresponding automatic cpcration of the divcxtctrgatcs 
provides for the automalic distribution of masa logs to the. 
rna<:a hoppcTS. Accordingiy, the supply of masa wthin eadi 
masa hopper is advantagconsiy maintained wLthcnt icfae costs 
^ assodalcd with hmnan lalxs: 

Yet another advantage with the invention is the nnfmmatfc 
removal of gas bubbles from the masa within the masa 
hoppers. As discussed above, it is desirable to eliminate the 
human labor associated wi& the removal of the gas bubbles 
from the yn^^^ within the masa hoppers. The projections on 
the rotating shafts advantageously com^prcss the masa and 
remove the gas babbles without any corresponding human 
labon Accordingly, the gas bubbles arc advantageously 
removed without the costs associated with sucii.*human 
labor. 

In one aspect of the invention, the facing surfaces of the 
separator conveyors are curved toward each other so that a 
cradle is formed for securely holding the masa between the 

^2 separator conveyors. As compared to ui aixangement having 
fiat facing surfaces, &e masa is less likely to move out from 
its position between the separator conveyors. 

In another aspect of the invention, each masa hcppcr has 
a scrapcrfor each of its primary rollers. Each scraper has a 

50 blade which is prvotaDy mounted and biased to longitudi- 
nally ride on flic lower surface of its associated primary 
roflen The blade separates the masa which has adhered to &c 
suifaxx of the primary roller- An advantage associated with 
this aspect of the invention is the prevention of the masa 

55 curtain from becoming stuck to the lower smfajcc of the 
primary rollers. As discussed above, it is desirable to main- 
tain the movement of the masa curtain toward the shcetcr 
roHers. When the masa curtain adheres to one of the primary 
rollers, the masa curtain may not continue toward the shcctcr 

60 rollers. Accordingly, 'AJs aspect of the inv^^n advanta- 
geously ensures that the masa airrain trav^^cbward the 
shcctcr rollers Instead of becoming diverted by adherence to 
one of the primary rollers. 

It will be appreciated that, while the masa handling 

65 system of the prwent invention is especially adapted for use 
with a com based masa dough, the invention will also handle 
any dough that has similar properties. Accordingly, the 
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invention could also be used in conjunction with any other dough which could be handled 
according to the masa dough handled by the present invention. 

Other features and -advantages of the present invention will become apparent from the 
following description of the preferred embodiment, taken in conjunction with the accompanying 
drawings, which illustrate, by way of example, the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The following drawings illustrate the prdiferred embodiment of the invention. In the 
drawings: 

FIG- 1 is a perspective view of a masa handling system, partly in cut away section. 

FIG. 2 is a side view showing the separator conveyors accepting masa from the nozzle. 

FIG. 3 is a cross-sectional elevationai view of the separator conveyors shown in FIG. 2. 

FIG. 4 is a cross-sectional elevationai view, partially in cut-away section, of the idler 
rollers shown in FIG. 3. 

FIG. 5 is a side view of several feed conveyors positioned over two masa hoppers, 
shown in partial cut-away section. 

FIG. 6 is a side view of a diverter gate shown in FIG. 5. 

FIG. 6A is an end view of the diverter gate shown in FIG. 6, shown in partial cut-away 
section; - - — 

FIG. 7 is a side view, in partial cut-away section, of a masa hopper shown in FIG, 1. 

FIG. 8 is a perspective view of the A/C motor and drive gears for the primary rollers and 
rotating shafts shown in FIG. 7. 

FIG. 9 is a detail perspective view of the rotating shafts shown in FIG. 7. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
As shown in the exemplary drawings, the present invention is embodied in a masa 
handling system, generally referred to by the reference numeral 10, for use within a food 
processing system which produces a food product made from masa. Masa is a dough produced 
by cooking whole corn and grinding it wet or by combining instant corn masa hour with water in 
a commonly available mixer. This dough is generally referred to as "masa". However, the term 
"masa" as used herein refers to this corn dough and other doughs having similar characteristics. 

The preferred masa handling system 1 0 (FIG. 1 ) is a part of a larger arrangement of 
apparatus intended for the commercial production of tortillas or other food having a masa dough 
as an ingredient. The general arrangement of the preferred masa handling system 10 will now 
be described. A commonly available commercial mixer 12 is located at the beginning of the 
production line. The mixer 12 has a pivoting door 14 which can rotate downward towards a 
masa extruder 16, The masa extruder 1 6 can be of any type, as long as it compresses the masa 
1 8 and feeds a generally continuous masa stream 20 through a nozzle 22. Two vertically 
opposed and aligned endless belt separator conveyors 24 and 26 have moving su'rfaces 28 and 
30 which face each other. The longitudinal ends 32 and 34 of separator conveyors 24 arid 26 
are mounted adjacent to the nozzle 22. One of the two separator conveyors 24 is "L" shaded 
and has a vertical section, or vertical portion, 36 and a horizontal section, or horizontal portion, 
38 which terminates above [a] an intermediate masa hopper 40 that is in b etween two feed 
conveyors as shown in Fig 1' . The vertical section_34 of the "L" shaped - 
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separator conveyor 24 extends longitudinally below the longitudinal end of the other separator 
conveyor, thereby providing a moving surface oppositeirom the nozzle 22. A deflector plate 41 
is mounted on the end of the other separator conveyor 26. The previously discussed separator 
conveyors 24 and 26 move the masa 18 to the first intermediate masa hopper 40. That masa 
1 8 hopper 40 must be supplied with masa 1 8 periodically. 

A selectively operable diverter gate, for periodically allowing resuppiy of the masa 
hopper 40, is located [adjacent to the end 44 of] in a gap between an upstream feed 
conveyor ( the horizontal section 38 of the "L* shaped separator conveyor 24 as show n in Fig, 
1) and a downstream feed conveyor 46 . The diverter gate 42 is shown in Its open gag 
position. However, when the diverter gate 42 is [closed] in a closed gap position , its top 
surface 45 forms a gravity slide that feeds to a horizontal downstream feed conveyor 46, 
which, in turn, feeds another masa hopoer which, as shown in Fig, 1 . may be an end masa 
hopper 48. It will be understood that while two masa hoppers 40 and 48 are shown, the masa 
handling system 10 can be adapted for use with any number of masa hoppers. Therefore, the 

invention is not limited by the number of masa hoppers. 

J- 

Each masa hopper 40 and 48 has a hollow inner gravity feeder portion 50 containing two 
counter rotating shafts 52 mounted above a pair of primary rollers 54. The primary rollers 54 
are, in turn, mounted above a pair o\ sheeter rollers 56 and a common rotary cutter (not shown). 
A horizontal tortilla conveyor 58 is mounted below.ttie rotary cutter and has tortillas 60 on its 
upper surface 62. The remainder of the system can include various combinations of commonly 
known and widely available commercial food processing apparatus (not shown), such as an 
oven, a cooling rack, and a packaging system. 

The masa handling system 1 0 has a structure intended to separate masa logs 74 from a 
continuous stream of masa 20 (FIGS. 2, 3, and 4). The masa extaider 16 is connected to a 
nozzle 22. The nozzle 22 has a generally circular cross section and is angled so than its end 64 



is slightly elevated. A generally continuous masa streann 20 is shown exiting from the nozzle 22. 
The ends of two aligned, opposed, vertical endless belt separator conveyors 24 and 26 are 
spaced apart and each pass around an associated one of two drive rollers 66 adjacent to the 
nozzle 22. The drive rollers 66 are connected to a variable speed A/C motor 82 via a belt 70, 
which also passes around a tensioner wheel 72. The "L" shaped separator conveyor 24 extends 
longitudinally below the end of the other separator conveyor 26 and has a moving surface 28 
facing the nozzle 22. The other separator conveyor 26 also has a moving surface 30. The 
separator conveyors 24 and 26 are spaced to hold masa pieces, or logs 74, between thehi.The 
distance separating the two separator conveyors 24 and 26 will vary with the size of the 
generally continuous masa stream 20 extruded fronn the nozzle 22. The space between the 
moving surfaces 28 and 30 of the separator conveyors 24 and 26 defines a masa chamber 76. 
The masa chamber 76 extends the vertical length of the separator conveyors 24 and 26 and 
has an input end 78 adjacent to the nozzle 22 and an output end 80 where the masa logs 74 are 
deposited onto the horizontal section 38 of the "L" shaped conveyor 24. The separate 
conveyors 24 and 26 must be driven in order to separate the masa logs 74 and move them 
away from the nozzle 22. 

The variable speed A/C motor 82 is provided^ to drive the separator conveyors 24 and 
26. The A/C motor 82 has an upper knob 84 to enable the user to adjust its speed. The required 
power of the motor 82 varies with the length of the separator conveyors 24 and 26 to be driven, 
however, an NC motor 82 between 1/2 and 3 horsepower is generally adequate for most 
applications. The method by which the speed of the 


motor 82 is adjusted is commonly known and can be either by a mechanical means, such as a 
gearbox (not shown), or an electronic means, such as by an A/C frequency inverter (not shown). 
While the masa 74 moves upward, the masa 74 must be prevented from falling out from 
between the separator converyors 24 and 26. 

The moving surfaces 28 and 30 of the separator conveyors 24 and 26 are supported by 
trapezoidal idler rollers 86 which keep the masa logs 74 between the separator conveyors 24 
and 26. The trapezoidal idler rollers 86 cause the moving surfaces 28 and 30 of the separator 
conveyors 24 and 26 to curve toward each other on their edges 88. Because the edges 88 of 
the moving surfaces 28 and 30 are curved toward each other, a cradle .90 is formed for securely 
holding the masa logs 74 between the separator conveyors 24 and 26. Each idler roller 86 is 
fastened to the frame 92 of the conveyors 24 and 26 by well known means, such as by a 
threaded axle 94 and a nut 96. After the masa logs 74 have been separated from the masa 
stream 20, they must be guided into a masa hopper 40 which requires resupply. 

The selectively operable diverter gate 42 (FIG. 5) is mounted in a gap between an^ 
upstream 98 and a downstream 1 00 endless belt feed conveyor and guides the masa logs 74 to 
the appropriate masa hopper. The feed conveyors 98 and 1 00 are positioned end to end 
thereby forming the gap between them (as shown in Fig, 5) , and are vertically spaced so 
that the masa logs 74 can move from one feed conveyor 98 and '100 to the next, in series. The 
diverter [gaze] gate 42 is pivotally mounted on 4he-downstream feed conveyor 1 00 and, in the 
closed gap position, extends to the end of the upstream feed conveyor 98 thereby closing the 
gap bv forming a gravity slide between the two feed conveyors 98 and 100. In the open flag 
position, the diverter gate 42 is withdrawn from the upstream feed conveyor 98. While two 
diverter gates 42 are shown, any number can be used, depending on the number of masa 
hoppers 40 desired. Generally, every masa hopper 40, except the last in the series, has an 
associated diverter gate 42 mounted above it. The last masa hopper 40 does not have a 



diverter gate 42 because a feed conveyor 46 terminates above it. It will be understood, 
however, that the last nnasa hopper 40 could have an associated diverter gate 42 should the 
diversion of masa 74 from that masa hopper 40, for recycling or other purposes, be desired. The 
diverter gate 42 must be driven by a device in order to move between the open and closed 
positions. 

The selectively operable diverter gate 42 (FIGS. 6 and 6A) is driven by a pneumatic 
cylinder 102 which is controlled by a common programmable language controller 1 04 (PLC). 
The PLC 104 is shown as separate boxes in FIG. 5 for clarity purposes. Preferably, only ohe 
PLC 104 is needed to drive multiple diverter gates 42, however, each diverter gate 42 could 
have its own associated PLC 104. The PLC 104 is alsb connected to a photo sensor 106 
positioned to sense the level of masa 74 within the masa hopper 40 and provide the 
corresponding signal to the PLC 104. The diverter gate 42 is connected to a pneumatic cylinder 
102 mounted on the downstream feed conveyor 100. The diverter gate 42 has a generally 
rectangular section 108 extending across the width of the feed conveyors 98 and 100 and a 
smaller rectangular arm 1 10 protruding below the rectangular section 108. The smaller 

rectangular arm 1 1 0 facilitates the attachment of the diverter gate 42 to the pivot point 112 and 

J- 

the pneumatic cylinder 102 mounted on the side of the downstream feed conveyor 1 00. When 
the pneumatic cylinder 102 withdraws the diverter gate 42 away from the upstream feed 
conveyor 98, the masa logs 74 drop off of the upstream feed conveyor 98, accordingly, a 
structure must be provided to catch the masa log&.7^. 


\2 &p 3^ 
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•\ A self feeding masa hopper 4 0 (FIG, 7, 8, and 9) Is located 

bcncaA die cad of tfac upstream feed conveyor 9S and 
catcfaci the masa logs 74 after tfacy have been diverted. The 
self feeding masa hopper 40 has a gTRyity feeder indiidiqg 
5 side walls 113 and a curving bottom wall 114 which defines 
a slot 116. A pair of hciizontal counter-rotating shafts 52 arc 
mounted within the gravity feeder 50. The sliafts 52 are 
generally parallel to each other and longimdinally straddle 
the slot 116, which is below the shafts 52 in the bottom wall 
10 of the gravity feeder 50. One end of each of the shafts 52 
extends through the wall 118 of the masa hopper 40 to 
interface witii drive gears 120 to be described later: The 
shafts 52 have rectangular projections 122 which are posi- 
tioned in an alternating fashion so as to enable the projec- - 
15 tions 122 to intcrmcsh and pass through the jamc space 
above the slot 116 as tfacy arc rotated When the projections 
122 pass above the slot 116. tfacy drive the masa 74 through 
the slot 116 so it can be rolled. Accordingly, a structm-c must 
be provided to roll the Tna^^ 74, 
20 The self feeding masa hopper 40 has a pair. if horizontal 
primary rollers 54 to accqjt the rn^^ 'J4 vMdx passes 
through the slot 116. The primary rollers 54 have a aflin- 
drical surface 124 and are mounted in a generally parallei- 
horizontally aligned mlationship bcfwccn two endcaps 126L 
25 The endcaps 12^ prevent the masa 74 from moving... 
hoiizontany, along the surface 124 of the primary rollers 54, ' 
past the ends of the primary rollers 54. The primary roilcrs. 
54 arc jKJsitioned so that a g2p 128 is defined bcjwccu their 
converging surfaces 124. The gap 128 is bdow and aligns 
30 with the slot 116 to facilitate the travel of the Tn^*<?^ 74 from 
the slot 116 through the primary rollcts 54. The width of the 
gap 128 varies according to the food product to be produced, 
but is generally W inch for ^cal tortilla production. It is to 
be understood that the width of the gap 128 between the 
35 primaiy rollers 54 of the masa hopper 40 can be varied 
according to the £3od product Accordingly, flic irrvcnrion is 
not to be limEtcd by tfac gap 128 between the primary rollers " 
54 of the masa hopper 40. After the masa 74 has passed 
fiuough the gap 128, the masa 74 often adheres to ^c 
4Q smfaccs 124 of the primary rollers 54, 

TWo scrapers 130 arc provided to prevent the masa 74 
&om adhering to the primary rollers 54. scrspcr 130 
has A generally rectangular blade' 132 which has a sharp- 
point 134 that rides along the lower surface 136 of a pnmiary 
AS roller 54 and separates any adhering masa 74, The blade 132 
is made firom ultra hf gh molccolar weight (UHM) copolymer 
plastic or any common cqnivalcat, such as polytetrafluoro- 
etfayleac. A stainless steel pivoting beam 138 is atia'chcd 
along the base of the blade 132 by screws (not shown) 
50 countersunk into the blade 132 Tn^^-t.f The pivoting beam 
138 has a generally square cross section, but has cylindrical 
ends 140. A threaded, centered hole 142 is provided on r ^ c h 
end of the beam 138 for attachment to the vn^<^_ hopper 40. 
Two aims 143 arc pcrpcndiculariy attached to each beam 
55 138 and extend behind the blade 132 The arms 143 arc 
joined to the beam 138 by welding or any other common 
joining process. A spring 144 is connected between the end 
of each arm 143 and the wall 118 of the rr^^^^ hopper 40, 
thereby providing a biasing force to keep the blade 132 
60 riding on the lower rnrface 126 of tfac primaiy roller 54. • 
Once the masa 74 has passed by the scrq^ers 130, it has a 
thickness to great for fanning tcrtillas 60. Accordingly, the 
masa 74 must be compressed yet again. 
Two shectcr rollers 56 art provided for congjrcssing the 
65 masa 74 to the final thickness which is fi-aitahle for the final 
cutting of the tortillas 60. The sheclcr roScrs5(; arc generally 
cylindrical arc mounted in a generally parallel, horizontally 
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aligned relationship. The sheeter rollers 56 are positioned so that a gap 146 is defined between 
their converging surfaces 147. The gap 146 between the sheeter rollers 56 is below and aligns 
with the gap 128 between the primary rollers 54 to facilitate the travel of the masa 74 from the 
primary rollers 54 to the sheeter rollers 56. A rotary cutter (not shown) is mounted below the 
sheeter rollers 56 so that tortillas 60 are expelled onto the horizontal tortilla conveyor 58. The 
rotary cutter (not shown) is commonly available and can be adapted to cut any shape from the 
sheeted masa (not shown). The previously described structure, including the rotary shafts 52 
and the primary rollers 54, must be driven in 'order to properly process the masa. 

A masa hopper motor 148 (FIG. 8) drives the rotary shafts 52 and the primary rollers 54 
through the drive gears 120 on the outside of the masa hopper. The masa hopper motor 148 
operates on A/C current and is capable of variable speeds due to an electronic control, such as 
an A/C frequency inverter (not shown). A mechanical gear arrangement (not shown) may also 
be used to yield variable speeds. The power of the masa hopper motor 148 varies according to 
specific applications, but generally a 2 to 5 horse-power motor is adequate. A belt 150 connects 
the masa hopper motor 148 and a first gear 152 mounted on the first shaft 52. That same shaft 
52 extends into the masa hopper and has the projections which compress the masa. A larger 
second gear 154- mounted on the same rotary shaft 52 intermeshes with a generally equally, 
sized third gear 156 which is mounted to the other shaft 52. Another fourth gear 158 is 
connected to the first shaft has a belt connected to- a- lower, fifth gear 160. The fifth gear 160 is 
mounted on a primary roller axle 162, which has, in turn another, sixth gear 164, which 
intermeshes with yet another seventh gear 1 66 mounted on the other primary roller axle 1 68. 
While the sites of the sixth 164 and seventh gears 166 can be varied, a ratio of 10.333 to 4.25 is 
generally preferred. After having understood the interrelating structure of the masa handling 
system 10, the movement of the masa 74 through the system should now be described. 


Generally, the preferred masa handling system 10 is intended to move masa 18 from a 
commonly available masa extruder 1 6 to the horizontal tortilla conveyor 58 leading to further 
food processing equipment, such as a commercial oven or fryer. Generally, masa dough 18 is 
used for the production of-tortillas 60 having varying shapes. However, such dough can be used 
to produce a variety of other food products. 

The process begins (FIG, 1) with the initial creation of the masa 18 in the mixer. When 
the masa 18 is suitably mixed, the pivoting door 14 opens and allows the attending workers to 
transfer the masa 18 into the extruder 16, The extruder 16 drives the masa 18 through the 
nozzle 22 so that a generally continuous masa stream 20 is projected up against the vertical 
surface 28 of the "L" shaded separator conveyor 24, which is moving upwards. The friction 
between the masa stream 20 and the vertical surface 28 of the "L" shaped conveyor 24 guides 
the masa stream 20 between the separator conveyors 24 [andd] and 26. The masa stream 20 
is pulled until it fractures into masa pieces, or masa logs 74. As used herein, the term "masa 
logs" 74 generally refers to pieces of masa separated from the generally continuous masa 
stream 20, including those with a generally oval cross section. The masa logs 74 travel upward 
and are guided onto the horizontal portion 38 of the "L" shaped separator conveyor 24 by the 
[detector] deflector plate 41 . The masa logs 74 then travel to the selectively operable diverter 
gate 42, which can either be automatically opened to allow the masa logs 74 to drop into 
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the masa hopper 40, csr automatically dosed to guide tfac 
masa Jogs 74 to the next feed conveyor 100, which feeds flic 
other masa hoppers 40. The prcdse operation, of the selec- 
tively operable divcrtcr gate 42 will be described below. 
5 Once in (he masa hopper 40, the masa 74 is cornprcsscd by 
the projections on the rotating shafts 52, thereby removing 
the gas bubbles (not shown) within the masa 74 aud foiring 
the masa 74 into the primary rollers 54. The primary roUcn 
54 compress the masa 74 into a generally unifonn curtain 

jQ (not shown) which is fed into the shcctcr rollers Sfi. The 
shcctcr roUcn 56 compress the masa cnitain to a thirfrprss 
suitable for the cutting of tortillas 60, which is acccn^iishcd 
by the rotary cutter (not shown). The tortillas 60 then arc 
carried by the tortilla conveyor 58 toward the remainder of 

^5 the processing system (not shown), which can contain 
combinations of commonly known and widely available 

CQTrimmrr^a? fnnrfprrtwrgTTig apparams (not fihown), SOCll as 

an oven, a cooling rack, and a packaging system- The 
following description will providcjinorc detail on the opara- 
2Q tion of the dements of the masa handling system 10. 

Hie separation of tiie generally continuQas Ttara stream' 
20 into masa logs 74 will now be described (FIGS. 2, 3, and 
4). The gcncraHy continnoos masa stream 20 is feared 
through the nozzle 22 by the cxtrudcn.The rrvn^ stream 20 
25 has the cross section cf the nozzle. 22, whiduls generally 
circulai; However, it will be understood that nozzles having 
other cross-sectional shapes could also be used. The gener- 
ally contlnuoas masa stream 20 moves intq contact with the 
vertical surface 28 of the ^HT shaped scparator convcyor 24, 
30 which is momg upwards. The fdction between the verti- 
cally moving surface 28 of the **L'" shaped scpsrsScr con- 
veyor 24 and thc masa stream 20 causes the masa stream 20 
to move upwards into contact with the moving surface 3 0 of 
the other separator conveyor 26. The masa stream 20 muct 
35 next be separated into the individual rrf^^ logs 74 required 
for further processing. 

Together, the moving surfaces 28 and 30 of the sqparatcs' 
conveyors 24 and 26 act to separate the Tnnyt stream 20 into 
individual masa logs 74. The moving surfaifa 28 and 30 of 
40 the separator conveyors 24 and 26 are moved by the drive 
rollers 66 which are, in turn, driven by the variable speed 
A/C motor 8Z The tensioncr wheel 72 is biased to provide 
the proper tension on the belt 70 ^Hng tfac A/C tooUk Si 
to the drive roUccs -66. The speed of the A/C motor 82 is 
-45 adjusted such chat moving surfaces 28 and 30 of the 
separator conveyors 24 and 26 have m upward speed greater 
than that at "which the masa stream 20 tcav difrom the' nozzle 
22 The moving sucfaces28 and 30 gr^ the masa stream 20, 
so the masa stream 20 is canied iqjwsid at the same spccd. 
50 Accordingly, the masa stream 20 is pulled from the nozzle 
22 by the moving surfaces 2S and 30 of the separator 
conveyors 24 and 26 and is fractured into separate rnj*^ 
pieces, or masa logs 74. In this particular embodiment, the 
masa logs 74 arc conqircssed between the separator' con- 
55 veyors 24 and 26 such r?^?t they have an elongated oval 
cross section. The general length of the logs 74 can be 
adjusted by changing the speed of the A/C motor 82. As the 
dijOToence bctivccn the speed of the separator conveyoa 24 
and 26 and the speed at wMch the iqasa stream 20 is crffelled 
60 from the nozzle 22 is increased, &e Icrigth of the m^^^ logs 
ilA becomes smalicr. 

An important advantage is provided by the previously 
tsdcscribcd arrangement and operation of the nozzle 22 and 
4|hc_ separator conveyers 24 and. 26. Unlike the prior art 
^ pncmnatTc cotter^ the masa KAnrfT^Tig ^stcm 10 has no sharp 
^blade which could injure an attending worker. Accordingly, • 
the masa handling system 10 advantageously avoids die 
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dangers associated with a sharp blade, and provides a relatively safer apparatus and method 
for the separation of a generally continuous masa stream 20 into masa logs 74. 

- Another advantage* associated is associated with the trapezoidal idler rollers 86 which 
are mounted behind the moving surfaces 28 and 30 of the separator conveyors 24 and 26. The 
converging edges 88 of the moving surfaces 28 and 30 form a cradle 90 which keeps the masa 
logs 74 between the separator conveyors 24 and 26. As compared to an arrangement having 
flat moving surfaces, the masa logs 74 are less likely to fa^l out from between the separator 
conveyors 24 and 26. After the masa stream* 20 is separated into masa logs 74, the masa logs 
74 must be diverted to the horizontal 38, or feed, portion of the "L" shaped separator conveyor 
24. 

The [detector] deflector plate 41 guides tht? masa logs 74 onto the horizontal portion 
38 of the "L" shaped separator conveyor 24, The masa logs 74 then move towards the 
selectively operable diverter gates 42. The photo-sensor 106 mounted adjacent to each masa 
hopper 40 senses the Jevel of masa 74 therein. If the level of the masa 74 within any one masa 
hopper 40 drops below a predetermined level, the sensor 1 06 associated with that masa hopper 
40 changes the state of its signal which is sent to the PLC 104. The PLC 104 then commands 
the pneumatic cylinder 102 to retract the diverter gate 42 located above that masa hopper 40. 
That diverter gate 42 pivots into an .open gap position and the masa logs 74 then fall into [that] 
the intermediate masa hopper 40, The photo-sensor 1 06 then signals the PLC 104 when the 
level of masa 74 within that masa hopper 40 rises above a certain predetermined level. The 
PLC 1 04 then commands the pneumatic cylinder 1 02 to extend, thereby closing that diverter 
gate 42 and allowing the masa logs 74 to travel on to the next masa hopper [40] 48, 

An advantage associated with the diverter gates 42 is the corresponding labor savings 
due to their automatic operation. Normally, human attendants would be necessary to ensure 
that the masa hoppers 40 each had a proper supply of masa 74. By utilizing the photo-sensors 



106, the PLC 104, and the pneumatic cylinders 102, the diverter gates 42 operate automatically 
and the supply of masa logs 74 within each masa hopper 40 is maintained without costly human 
labor. It should be understood that, while a PLC 104 is preferably used to control the diverter 
gates 42, a corresponding logic system having electronic relays could also be used to perform* 
the same control functions as the PLC 104. Once the masa logs 74 have been fed to the 
appropriate masa hopper 40, they must be compressed to remove gas bubbles which cause 
voids in the rolled masa (not shown). 

The self feeding masa hopper 40 compresses and removes the unwanted gas bubbles 
from the masa 74. The masa is fed, via .gravity, to the rotating shafts 52. The projections 122 on 

i.' 1 

the rotating shafts 52 compress the masa 74 and force it through the slot 1 16 towards the 
primary rollers 54. The projections 122 on the rotating shafts 52 advantageously remove gas 
bubbles by compressing the masa 74 without requiring any human labor. Accordingly, the costs 
associated with the human attendants required by the prior art masa hoppers are avoided. Once 
the gais bubbles are removed from the masa 74, the masa must beTOlled into a generally 
uniform curtain (not shown). 

The primary rollers 54 compress the masa 74 into the generally uniform curtain suitable 
for feeding to the sheeter rollers 56. Both primary rollers 54 are driven by the masa hopper A/C 
motor 148 and have different sized drive gears 120 so the primary rollers 54 rotate at different 
speeds. This 
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arrangement is especially advantageous because, as compared to rollers driven at the sanne 
speed, the nnasa 74 is less likely to stick to the lower surface of the primary rollers 54 when they 
rotate at different speeds. If the masa 74 sticks to the lower surface 136 of one of the primary 
rollers 54, it is carried around and will not be fed into the sheeter rollers 56. Accordingly, it is 
desirable to prevent the masa 74 from becoming stuck to the lower surface of the primary rollers 
54. However, if, despite the differential speed, the masa 74 becomes stuck to one of the lower 
surfaces 1 36 qf the primary toilers 54, it must be removed. 

The scrapers 130 will advantageously separate the masa curtain if it becomes stuck to 
the lower surface 136 of one of the primary rollers 54. the springs 144 bias the blades 132 so 
that they ride on the lower surfaces 136 of the primary rollers 54. Accordingly, when the masa 
curtain becomes stuck to the lower surface 136 of one of the primary rollers 54. the blade 232 
scrapes it off and it continues to travel towards the sheeter rollers 56. 

The sheeter rollers 56 counter rotate at the same speed and compress the masa into its 
final thickness. The rotary cutter (not shown) cuts circular tortillas 60 from the masa on the 
underside of one of the sheeter rollers 56. The tortillas 60 then fall onto the tortilla conveyor 58 
and are moved towards other food processing equipment, such as an oven. 

It should be appreciated from the foregoing description that the present invention 
provides a masa handling system 10 having the following features: the safe separation of the 
masa stream 20 into individual logs 74; the automatic distribution of those logs 74 to the masa 
hoppers 40 requiring resupply; the automatic removal of gas bubbles ^rom the masa within the 
masa hoppers; and the prevention of the masa curtain from becoming stuck to the primary 
rollers 54. 

While a particular form of the invention has been illustrated and described, it will be 
apparent that various modifications can be made without departing from the spirit and scope of 



the invention. Accordingly, it is not intended than the invention be limited, except as by the 
appended claims. 
We claim: 

1 . A method for handling masa within a food processing system having a pair of aligned, 
opposed separator conveyors having facing surfaces, the longitudinal ends of the separator 
conveyors positioned adjacent to a nozzle connected to a masa producing device, the food 
processing system further havrng at least two masa hoppers including an end masa hopper 
and an intermediate masa hopper , the masa hoppers and the separator conveyors connected 
by at least two endless belt feed conveyors having upper surfaces [moving] that are movable 

V.' I 

in the same direction, the feed conveyors positioned in an upstream and downstream 
relationship relative to each other when the feed convevors are moving in the same 
direction , at least one [feed conveyor positioned adjacent to the other longitudinal ends 
of the separator conveyors, each] of the masa [hopper] hoppers haying an associated 
sensor for sensing[, the] a level of masa therein, the intermediate masa hopper haying 
[mass and] an opening positioned below a [diverter gate located between the feed 
conveyors, each diverter gate connected to] gap located between the upstream and 
downstream feed convevors, the gap being controlled bv an associated mechanism [and 
pivotable between an open] that provides a closed gap position, where the masa is guided 
from the upstream feed conveyor to the downstream conveyor, and an open gap [a closed] 
position, where the masa is guided from the upstream conveyor into the intermediate masa 
hopper positioned below the gap, each masa hopper located adjacent to a pair of aligned, 
opposed sheeter rollers, the sheeter rollers located adjacent to a masa hopper having side walls 
and a bottom wall defining a slot, the masa hopper also having at least one shaft above the 
bottom wall, each shaft having projections, the method comprising the steps of: 

moving the facing surfaces of the separator conveyors [at equal speed] away from the 
nozzle; 

10 3S 
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feeding a generally continuous masa stream through the nozzle such that the masa 
stream contacts at least one of the facing surfaces of the separator conveyors and is 
guided between the facing surfaces of the separator conveyors; 

[gripping] separating the masa stream [between both facing surfaces of the 
separator conveyors pulling the masa stream such that the masa stream is 
separated] into masa logs; 

feeding the masa [mass] logs onto [the upstream end of] a feed conveyor; [moving 
the masa logs from the separator conveyors along the upper surfaces of the 
feed conveyors;] 

moving the masa logs along the upper surfaces of the feed convevors; 

sensing the level of masa within an associated masa hopper; 

causing a signal to change its state when the level of masa within. the associated masa 

hopper is below a predetermined level; 
selectively opening and closing the [diverter gate] gap with the associated driving 

mechanism to control the flow of masa ^pgs to the associated masa hopper in 

response to said change in signal; 
placing the masa logs through the opening of one of the masa hoppers; 
feeding the masa logs to at least one shaft within the masa hopper; rotating the shaft; 
removing gas bubbles from the masa with thB projections on at least one shaft; and 
forcing the masa through the slot, toward the sheeter rollers, with the projections on at 

least one shaft. 

2. The method as defined by claim 1, wherein the method further comprises the [steps 
of;] step of: 

arranging the facing surfaces of the separator conveyors to curve toward each other 
such that a cradle is formed to securely grip the masa. 


3. The method as defined by claim 1 , wherein Ihe method further comprises the step of; 
adjusting the speed of the facing surfaces of the separator conveyors to change the 

length of the masa logs, 
[4. The method as defined in claim 1, wherein the mechanism is a pneumatic 
cylinder connected to a controller, the method further comprising; 

programming the controller to compare said signal to a predetermined value, 
selectively commanding the operation of the pneumatic cylinder to control said 
selective opening and closing of the diverter gate.] 

5. The method as defined in claim 1 , wherein said step of feeding the masa logs to at 
least one shaft within the masa hopper is accomplished by gravity. 

6. The method as defined in claim 1, wherein said step of rotating the shaft is 
accomplished by an A/C motor. 

7. The method as defined in claim 1 , wherein the masa hopper also has a pair of 
opposed, horizontally, aligned primary rollers between the slot and the sheeter rollers, the 
primary rollers each having a generally cylindrical surface and two ends, the method further 
comprising the steps of; 

rotating the primary rollers; 
drawing the masa between theprimary rollers; . 
compressing the masa into a generally uniform curtain; and 
feeding said uniform curtain into the sheeterj-ollers. 

8. The method as defined in claim 7, wherein the masa hopper also has two endcaps, 
each endcap mounted around the ends of the primary rollers, the method further comprising the 
step of; 

preventing the generally horizontal movement of the masa past the ends of the primary 
rollers. 
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9. The method as defined in claim 7, wherein there is a scrapper for each primary roller, 
each scrapper having a blade pivotally mounted and biased to longitudinally ride on the lower 
surface of its associated primary roller, the method further comprising the step of; 

separating masa from the lower surface of each of the primary rollers. 

10. A method for separating a stream of masa utilizing a pair of aligned, opposed 
separator conveyors having facing surfaces, the longitudinal ends of the separator conveyors 
positioned adjacent to a nozzle connected to a masa producing device, the method of 
separating the masa stream comprising the steps of: 

moving the facing surfaces of the separator conveyors at equal speed away from the 
nozzle;: 

feeding a generally continuous masa strearn through the nozzle such that the masa 
contacts at least one of the facing surfaces of the separator conveyors and is guided 
between the facing surfaces. of the separator conveyors; and 

gripping the masa stream between both facing surfaces of the separator conveyors, 
pulling the masa stream such that the m^sa stream is separated into masa logs. 

1 1 . The method as defined by claim 1 0, wherein the method further comprises the step of: 
arranging the facing surfaces of the separator conveyors to curve toward each other- 
such that a cradle is formed to securely grip the masa. 

12. The method as defined by claim 1 1,- wherein the method further comprises the step of; 
adjusting the speed of the facing surfaces of the separator conveyors to change the 

length of the masa logs. 

13. A method of feeding masa to a masa hopper within a food processing system, the 
food processing system further having a masa producing device and at least an intermediate 
masa hopper and end masa hoppen [two masa hoppers,] the masa hoppers and the masa 
producing device connected by first and second [at least two] endless belt feed conveyors 
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having upper surfaces that are movable [moving] in the same direction, the first and second 
feed conveyors positioned in an upstream and downstream relationship- relative to each other 
when the feed conveyors are moving in the same direction , [each masa hopper] at least 
one of the masa hoppers having an associated sensor for sensing [the level of mass and] a 
level of masa, the intermediate masa hopper having an opening positioned below a 
[diverter gate positioned] gap located between the upstream and downstream feed 
conveyors, the gap being controlled by [feed conveyors, each diverter gate connected to] 
an associated [mechanism and pivotable between an open] driving mechanism that 
provides a closed gap position, where the masa is guided from the upstream feed conveyor to 
the downstream conveyor, and [a closed] ah open gap position, where- the masa is guided 
[into the masa hopper,] from the upstream feed conveyor into the intermediate masa 
hopper positioned below the gap, the method comprising the steps of: 

moving masa logs, previously separated from a stream of masa produced from the masa 


causing a signal to change its state when the level of masa within the masa hopper is 

below a predetermined level; and 
selectively opening and closing' the [diverter gate] gap with the associated driving 

mechanism to control the flow of masa logs to the masa hopper in response to said 

change in signal. 

[14. The method of feeding masa as defined in claim 13, wherein the mechanism is 
a pneumatic cylinder connected to a controller, the method further comprising the steps 
of: 

programming the controller to compare said signal to a predetermined value; and 
selectively commanding the operation of the pneumatic cylinder to control said 
selective opening and closing of the diverter gate,] 


producing device, along the upper surfaces of the feed conveyors; 


sensing the level of masa within an associated masa hopper; 
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15. A method for feeding masa to a pair of aligned, opposed sheeter rollers, the 
sheeter rollers located adjacent to a masa hopper having an opening for receiving masa 
and side waHs and a bottom wall defining a slot, the masa hopper also having at least 
one shaft above the bottom wall, each shaft having projections, the method comprising 
the steps of: 

placing the masa through the opening in the masa hopper; 
feeding the masa to at leasjt one shaft; 

removing gas bubbles from the masa with the projections on at least one 
shaft; and 

forcing the masa through the slot, toward the sheeter rollers, with the 
projections on at least one shaft. 

16. The method for feeding masa as defined in Claim 15, wherein said feeding is 
accomplished by gravity, 

17. The method for feeding masa as defined in Claim 15, wherein said rotating is 
accomplished by a motor. 

18. The method for feeding masa defined in Claim [17] 20, wherein there is a 
scrapper for each primary roller, each scrapper having a blade pivotally mounted and 
biased to longitudinally ride on the lower surface of its associated primary roller, the 
method further comprising the steps of:. 
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separating masa from the lower surface of each of the primary rollers. 
19. The method for feeding masa as defined in claim 15, wherein the masa hopper also 
has a pair of opposed, horizontally, aligned primary rollers between the slot and the sheeter 
rollers, the primary rollers each having a generally cylindrical surface and two ends, the method 
further comprising the steps of: 

rotating the primary rollers; 
drawing the masa between the primary rollers; 
compressing the masa into a generaHy uniform curtain; and 
feeding said uniform curtain into the sheeter rollers. 

20. The method for feeding masa as defined in claim 19, wherein the masa hopper also 
has two endcaps, each endcap mcunted around the ends of the primary rollers, the method 
further comprising the step of: 

preventing the movement of the masa past the ends of the primary rollers. 

21. The method, as defined in claim 1 wherein the upstream and downstream 

conveyors are operating in a fixed location and wherein the step of selectively opening and 

/• 

closing the gap with the associated driving mechanism comprises the step of moving a driven 
structure that is separate from the upstream and downstream feed conveyors. 

22. The method as defined in claim 21 wherein the driven structure is a diverter gate 
positioned in the gap between the upstream and downstream feed conveyors, and wherein the 
step of moving the driven structur^-'comprises moving the diverter gate between an open gap 
position and a closed gap position, 

23. The method as defined in claim 21 wherein the associated driving mechanism is 
a pneumatic cylinder connected to the driven structure, the method further comprising the steps 
of: ■ 

connecting a controller to the pneumatic cylinder: 


programming the controller to compare the signal to a predetermined value: and 
selectively commanding the operation of the pneumatic cylinder to control the selective 
opening and closing of the gap. 

24. The method of feeding masa as defined in claim 13 wherein the step of 
selectively opening and closing the gap with the associated driving mechanism comprises the 
step of moving a driven structure that is separate from the feed conveyors^ 

25. The method of feeding masa as defined in claim 24 wherein the moveable 
structure is a diverter gate positioned between adjacent ends of the upstream feed conveyor 
and the downstream feed conveyor, and wheVein the step of moving the driven structure ' 
comprises the step of moving the diverter gate between an open gap position and a closed gap 
position. 

26. The method of feeding masa as defined in claim 24 wherein the associated 
driving mechanism is a pneumatic cylinder connected to the driven structure, the method further 
comprising the steps of: ' ^ 

connecting a controller to the pneumatic cylinder: 

programming the controller to compare the signal to a predetermined value: and 
selectively commanding the operation of the pneumatic cylinder to control said selective 
opening and closing of the gap. 

27. A method for handling masa within a food processing system having a source of 
masa logs positioned adjacent to a nozzle conrrected to a masa producing device, the food 
processing system further having at least two masa hoppers including an end masa hopper and 
an intermediate masa hopper, the masa hoppers and the source of masa logs connected by a 
first and second endless belt feed conveyor having upper surfaces, the feed conveyors 
positioned in an upstream and downstream relationship relative to each other, each masa 
hopper located adiacent to a pair of aligned, opposed sheeter rollers, the sheeter rollers located 
adjacent to a masa hopper having side walls and a bottom wall defining a slot, the masa hopper 
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also having at least one shaft above the bottom wall, each shaft having projections, the method 

comprising the steps of: 

feeding the masa logs from the source of masa logs onto the first feed conveyor: 
moving the masa logs along the upper surface of the first feed conveyor: 
selectively controlling the flow of masa logs to an associated masa hopper: 
placing the masa logs through the opening of the associated masa hopper: * 
feeding the masa logs to at least one shaft within the associated masa hopper: 
rotating the shaft: 

removing gas bubbles from the masaAA/ith the projections on at least one shaft: and 
forcing the masa through the slot, toward the-'sheeter rollers, with the projections on at 
least one shaft, 

28. The method as defined in claim 27 wherein the step of selectively controlling the 
flow of masa logs to the associated masa hopper comprises opening and closing a gap between 
the first feed conveyor and the second feed conveyor: the gap positioned above the 
intermediate masa hopper, 

29. The method as defined in claim 28 wherein the step of opening and dosing the 
gap between the first and second feed conveyor comprises moving a driven structure that is 
separate from the first and second feed conveyor, 

30. The method'as defined in claim 29 wherein the driven structure is a diverter gate 
positioned between adjacent ends of the first and second feed conveyor, and wherein the step 
of moving a driven structure comprises opening and closing the diverter gate. 

31. The method as defined in claim 27 further comprising the step of sensing a level 
of masa within the assocteted masa hopper. 

32. The method as defined in claim 31 further comprising the step of causing a signal 
to change its state when the level of masa within the associ&ted-masa hopper is below a 
predetermined level. 



33. The method as defined in claim 32 wherein the step of selectively controlling the 
flow of masa logs to the associated masa hopper comprises the step of selectively opening and 
closing a gap positioned between the first and second feed conveyor and above the 
intermediate masa hopper, said opening and dosing of the gap resulting from said change in 
signal, 

34. A method of feeding masa to a masa hopper within a food processing system, 
the food processing system further having a masa producing device, an intermediate masa 
hopper, and an end masa hopper the masa hoppers and the masa producing device connected 
by an upstream and a downstream endless t/eft feed conv^Or, each conveyor having an upper 
surface, the intermediate masa hopper positioned below a gap defined between the upstream 
and downstream feed conveyor, the gap being adjustable between a closed gap position where 
the masa is guided from the upstream conveyor to the downstream feed conveyor, and an open 
position where the masa is guided into the intermediate masa hopper below the gap, the 
method comprising the steps of: 

moving masa logs along the upper surface of the first feed conveyor: and 
selectively opening and closing the gap to control the flow of masa logs to the 
intermediate hopper positioned below the gap. 

35. The method as defined In claim 34 further comprising the step of sensing a level 
of masa within an associated masa hopper. 

36. The method as defined in claim 35 further comprising the step of causing a signal 
to change its state when the level of masa within the associated masa hopper is below a 
predetermined level. 

37. The method as defined in claim 36 wherein the step of selectively opening and 
closing the gap comprises selectively opening and closing the gap in response to said change in 
signal. 
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38. A method for feeding masa to a pair of aligned, opposed sheeter rollers, the 
sheeter rollers located adjacent to a masa hopper having an opening for receiving 
masa. walls, and a bottom wall defining] a slot,.#ie masa hopper also having at least 
one shaft above the slot each shaft having a projection, the method comprising the 
steps of: 

placing the masa through the opening in the masa hopper: 
feeding the masa to at least one shaft: and 

forcing the masa through the .slot, toward th:e sheeter rollers, with the 
. projection on at least one shaft, 

39. The method for feeding masa defined in Claim 38 comprising the further step 

of: 

removing gas bubbles from the masa with the projection on at least one 
shaft, 

40. The method for feeding masa as defined in Claim 38, wherein said feeding is 
accomplished by gravity. . .. 

41 . The method for feeding masa as defined in Claim 38. wherein said rotating is 
accomplished by a motor. " 
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42. The method for feeding masa as defined in claim 38, wherein the masa 
hopper also has a pair of opposed, horizontally, aligned primary rollers between the slot 
and the sheeter rollers, the primary rollers each having a generally cylindrical surface 
and two ends, the method further comprising the steps of: 

rotating the primary rollers; 

drawing the masa between the primary rollers: 

compressing the masa into a generally unifonn curtain; and 

feeding said unifomi curtain- into the sheeter rollers. 

43. The method for feeding masa define&TMn Claim 42, wherein there is a scraper 
for each primary^ roller, each scraper having a blade pivotally mounted and biased to 
longitudinally ride on the lower surface of its associated primary roller, the method 
further comprising the step of: 

separating masa from the lower surface of each'^of the primary rollers. 

44. The method for feeding masa as defined in claim 42, wherein the masa 
hopper also has two endcaps, each endcap mounted around the ends of the priman/ 
rollers, the method further comprising the step of: 

preventing the'movement of the masa past the ends of the priman/ rollers. 
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45. A method for feeding masa to a pair of aligned, opposed sheeter rollers, the 
sheeter rollers located adjacent to a masa hopper having an opening for receiving 
masa, walls, and a bottom wall defining] a slot, the masa hopper also having at least 
one shaft above the slot, each shaft having a projection, the method comprising the 
steps of: 

placing the masa through the opening in the masa hopper: 
feeding the masa to at least one shaft: and , . . . 

removing gas bubbles fromrthe masa with the projection on at least one 
shaft. 

46. The method for feeding masa defined in Claim 45 comprising the further step 

of: 

forcing the masa through the slot, toward the sheeter rollers, with the 
projection on at least one shaft. 

47. The method for feeding masa as defined in Claim 45. wherein said feeding is 
accomplished by gravity. 

it' 

48. The method for feeding masa as defined in Claim 45, wherein said rotating is 
accomplished by a motor. 
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49. The method for feeding masa as defined in claim 45, wherein the masa 
hopper also has a pair of opposed, horizontally, aligned primary rollers between the slot 
and the sheeter rollers, the priman/ rolJers each having a generally cylindrical surface 
and two ends, the method further comprising the steps of: 

rotating the primary rollers: 
drawing the masa between the primary rollers: 
compressing the masa into a generally uniform curtain: and 
feeding said uniform curtairirinto the sheeter rollers. 

50. The method for feeding masa defineclMn Claim 49, wherein there is a scraper . 
for each priman/ roller, each scraper having a blade pivotally mounted and biased to 
longitudinally ride on the lower suri'ace of its associated primary roller, the method 
further comprising the step of: 

separating masa from the lower surface of each'of the priman/ rollers. 

51. The method for feeding masa as defined in claim 49, wherein the masa 
hopper also has two endcaps, each endcap moxinted around the ends of the priman/ 
rollers, the method further comprising the step of: 

preventing the" movement of the masa past the ends of the primary rollers. 
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52. A method for feeding masa to a pair of aligned, opposed sheeter rollers, the 
sheeter rollers located adjacent to a masa hopper having an opening for receiving 
masa. walls, and a bottonn wall defining] a slot, the nnasa hopper also having at least 
one shaft above the slot each shaft having a projection, the method comprising the 
steps of: 

placing the masa through the opening in the masa hopper: 
feeding the masa to at least one shaft; 

removing gas bubbles from Jhe masa with the proiection on at least one 
shaft: and 

forcing the masa through the slot, toward the sheeter rollers, with the 
proiection on at least one 'shaft. 

53. The method for feeding masa as defined in Claim 52. wherein said feeding is 
accomplished by gravity. 

54. The method for feeding masa as defined in Claim 52, wherein said rotating is 
accomplished by a motor. 

55. The method for feeding masa as defined in claim 52. wherein the masa 
hopper also has a pair of opposed, horizontally, aligned primary rollers between the slot 
and the sheeter rollers, the primary rollers each having a generally cylindrical surface 
and two ends, the method further comprising the steps of: 

rotating the priman/ rollers: 
* drawing the masa between the priman/ rollers: 

compressing the masa into a generally uniform curtain: and . 
feeding said uniform curtain into the sheeter rollers. 
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56. The method for feeding masa defined in Claim 55, wherein there is a scraper 
for each primary roller, each scraper having a blade pivotallv mounted and biased to 
lonqitudinaliy ride on the lower surface of its associated primary roller, the method 
further comprising the step of: 

separating masa from the lower surface of each of the primary rollers. 

57. The method for feeding masa as defined in claim 55, wherein the masa 
hopper also has two endcaps. each endcap mounted around the ends of the primary 
rollers, the method further comprising th^step of: 

preventing the movement of the matsa past the ends of the primary rollers. 
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Remarks 
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SUBSTITUTE PRELIMINARY AMENDMENT 
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Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir 
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and issued as reissued patent no. RE37008, which application is a reissue application 
of application no. 08/476,198 filed on June 7, 1995, and issued as Patent no. 5,635,235, 
which application is a divisional application of 08/192,458 filed on February 7, 1994 and 
issued as Patent no. 5,592,870." 

, Replace the paragraph beginning at column 5, line 49 with the following: 
The preferred masa handling system 10 (FIG.1) is a part of a larger arrangement 
of apparatus intended for the commercial production of tortillas or other food having a 
masa dough as an ingredient The general an-angement of the preferred masa handling 
system 10 will now be described. A commonly available commercial mixer 12 is located 
at the beginning of the production line. The mixer 12 has a pivoting door 14 which can 
rotate downward towards a masa 1 8 and feeds a generally continuous masa stream 20 
through a nozzle 22. Two vertically opposed and aligned endless belt separator . 
conveyors 24 and 26. have moving surfaces 28 and 30 which face each other. The 
longitudinal ends 32 and 34 of separator conveyors 24 and 26 are mounted adjacent to 
the nozzle 22. One of the two separator conveyors 24 is "L" shaded and has vertical 
section, or vertical portion, 36 and a horizontal section, or horizontal portion, 38 which 
tenninates above [a] an intermediate masa hopper 40 that is in between two feed 
conveyors as shown in Fig. 1 - The vertical section 34 of the "L" shaped separator 
conveyor 24 extends longitudinally below the longitudinal end of the other separator 
conveyor, thereby providing a moving surface opposite from the nozzle 22. A deflector 
plate 41 is mounted on the end of the other separator conveyor 26. The previously 
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discussed separator conveyors 24 and 26 move the masa 18 to th^i fefjntermediate 
masa hopper 40.^Wia^ 40 must be supplied with masa 18 periodically. 


Replace the paragraph beginning at column 6, line 9 with the following: 
A selectively operable diverter gate, for periodically allowing resupply of the 

masa hopper 40, is located [adjacent to the end 44 of} in a gap between an 

upstream feed conveyor 

^e horizontal section 38 of the "L" shaped separator , . . 
conveyor 2j as shown in Fig, (1) and a downstream feed conveyor 46 - The diverter 
gate 42 is shown in its open gap position. However, when the diverter gate 42 is 
[closed] in a closed gap position , its top surface 45 fonns a gravity slide that feeds to 
a horizontal downstream feed conveyor 46, which, in tum, feeds another masa hopper 
which, as shown Fig, 1, may be an end masa hopper 48. It will be understood that 
while two masa hoppers 40 and 48 are shown the masa handling system 10 can.be 
adapted for use with.any number of masa hoppers. Therefore, the invention is not 
limited by the number of masa hoppers. 

Replace the paragraph beginning at column 7, line 21 with the following: 
The selectively operable diverter gate 42 (FIG. 5) is mounted m a gap between 
an upstream 98 and a downstream 1 00 endless belt feed conveyor and guides the 
masa logs 74 to the appropriate masa hopper. The feed conveyors 98 and 1 GO are 
positioned end to end thereby forming the gap between them (as shown in Fig, 5) » 
and are vertically spaced so that the masa logs 74 can move from one feed conveyor 
98 and 1 00 to the next, in series. The diverter [gaze] gate 42 is pivotally mounted on 


the downstream feed conveyor 100 and, in the closed gap position, extends to the end 
of the upstream feed conveyor 98 thereby ctosinq the gap by forming a gravity slide 
between the two feed conveyors 98 and 100. In the open gap position, the diverter 
gate 42 is withdrawn from the upstream feed conveyor 98. While two diverter gates 42 
are shown, any number can be used, depending on the number of masa hoppers 40 
desired. Generally, every masa hopper 40, except the last in the series, has an 
associated diverter gate 42 mounted above it. The last masa hopper 40 does not have 
a diverter gate 42 because a feed conveyjSr 46 terminates* above it. It will be 
understood, however, that the last masa hopper 40 could have an associated diverter 
gate 42 should the diversion of masa 74 from that masa hopper 40, for recycling or 
other purposes, be desired. The diverter gate 42 must be driven by a device in order to 
move between the open and closed positions. 

Replace the paragraph beginning at column 9, line 48 with the following: 
The process begins (FIG. 1) with the initial creation of the masa 18 in the mixer. 
When the masa 18 is. suitably mixed, the pivoting door 14 opens and allows the 
attending workers to transfer the masa 18 into the extruder 16. The extruder 16 drives 
the masa 18 through the nozzle 22 so that a generally continuous masa stream 20 is 
projected up against the vertical surface 28 of the "L" shaded separator conveyor 24, 
which is moving upwards. The friction between the masa stream 20 and the vertical 
surface 28 of the "L" shaped conveyor 24 guides the masa stream 20 between the 
separator conveyors 24 [andd] and 26. The masa stream 20 is pulled until it fractures 
into masa pieces, or masa logs 74. As used herein, the term "masa logs" 74 generally 
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refers to pieces of masa separated from the generally continuous nnasa stream 20, 
including those with a generally oval cross section. The masa logs 74 travel upward and 
are guided onto the horizontal portion 38 of the "L" shaped separator conveyor 24 by 
the [detector] deflector p'ate 41 . The masa logs 74 then travel to the selectively 
operable diverter gate 42, which can either be automatically opened to allow the masa 
logs 74 to drop into 

Replace the paragraph beginning ^t column 11, line 16 with the following: 
The [detector] deflector P'^te 41 guides the masa logs 74 onto the horizontal 
pori:ion 38 of the "L" shaped separator conveyor 24. The masa logs 74 then move 
towards the selectively operable diverter gates 42. The photo-sensor 106 mounted 
adjacent to each masa hopper 40 senses the level of masa 74 therein. If the level of the 
masa 74 within any one masa hopper 40 drops below a predetemnined level,, the sensor 
106 associated with that masa hopper 40 changes the state of its signal which is sent to 
the PLC 1 04. The PLC 1 04 then commands the'pneumatic cylinder 1 02 to retract the 
diverter gate 42 located above that masa hopper 40. That diverter gate 42 pivots into an 
open gap position and the masa logs 74 then fall into [that] the intermediate masa 
hopper 40. The photo-sensor 106 then signals the PLC 104 when the level of masa 74 
within that masa hopper 40 rises above a certain predetermined level. The PLC 104 
then commands the pneumatic cylinder 102 to extend, thereby closing that diverter gate . 
42 and allowing the masa logs 74 to travel on to the next masa hopper [40] 48- 
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In the Claims: 

Amend Claim 1 as follows: 

1 . A method for handling masa within a food processing system having a pair 
of aligned, opposed separator conveyors having facing surfaces, the longitudinal ends 
of the separator conveyors positioned adjacent to a nozzle connected to a masa 
producing, device, the food processing system further having at least two masa hopper 
including an end masa hopper and an intermediate masa hopper masa 
hoppers and the separator conveyors connected by at least two endless belt feed 
conveyors having upper surfaces [moving] that are movable in'the same direction, the 
feed conveyors positioned in an upstream and downstream relationship relative to each 
other when the feed conveyors are moving in the same direction , \eBst one [feed 
conveyor positioned adjacent to the other longitudinal ends of the separator 
conveyors, each] of the masa [hopper] hoppers having an associated sensor for 
sensing[^ the] a '^vej of masa therein, the intermediate masa hopper having [mass 
and] an opening positioned below a [diverter gate located between the feed 
conveyors, each diverter gate connected] gap located between the upstream and 
downstream feed conveyors, the gap being controlled by associated mechanism 
[and pivotable between an open] that provides a closed gap position, where the 
masa is guided from the upstream feed conveyor to the downstream .conveyor, and an 
open gap [a closed] position, where the masa is guided from the upstream conveyor 
into the intermediate nriasa hopper positioned below the gap , each masa hopper 
located adjacent to a pair of aligned, opposed sheeter rollers, the sheeter rollers located 
adjacent to a masa hopper having side walls and a bottom wall defining a slot, the masa 
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hopper also having at least one shaft above the bottom wall, each shaft having 
projections, the method comprising the steps of: 

moving the facing surfaces of the separator conveyors [at equal speed] away 
from the nozzle, 

feeding a generally continuous masa stream through the nozzle such that the 
masa stream contacts at least one of the facing surfaces of the separator 
conveyors and is guided between the facing surfaces of the separator 
conveyors; / 

V,' I 

[gripping] separating the masa stream [between both facing surfaces of the 

separator conveyors pulling the nriasa stream such that the masa 

stream is separated] into masa logs; 
feeding the masa [mass] logs onto [the upstream end of} a feed conveyor; 

[moving the masa logs from the separator conveyors along the upper 

surfaces of the feed conveyors;] 
moving the masa logs along the upper'surfaces of the feed conveyore; 
sensing the level of masa within an associated masa hopper; 
causing a signal to change its state when the level of masa within the 

associated masa hopper is below a predetermined level; 
selectively opening and closing the [diverter gate] gap with the associated 
driving mechanism to control the flow of masa logs to the associated 
masa hopper in response to said change in signal; 
placing the masa logs through the opening of one of the masa hoppers; 
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feeding the masa logs to at least one shaft within the masa hopper; rotating the 
shaft; rennoving gas bubbles from the masa with the projections on at least 
one shaft; and forcing the masa through the slot, toward the sheeter rollers, 
with the projections on at least one shaft. 

Amend Claim 2 as follows: 

2. • The method as defined by claim 1 , wherein the method further comprises 
the [steps of;] step of: / 

arranging the facing surfaces of the separator conveyors to curve toward each 
other such that a cradle is fomfied to securely grip the masa. 

Cancel Claim 4. 

Amend Claim S as follows: 

5. The method as defined in claim 1, AA/herein said step of feeding rnasa 
logs to at least one shaft within the masa hopper 's accomplished by gravity. 

Amend Claim 6 as follows: 

6, The method as defined in claim 1 , wherein said step of rotating the shaft 
is accomplished by an A/C motor. 
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Amend Claim 13 as follows: 

13. A method of feeding masa to a masa hopper within a food processing 
system, the food processing system further having a masa producing device and at 
•east an intermediate masa hopper and end masa hopper, [two masa hoppers J the 
masa hoppers and the masa producing device connected by first and second fat least 
two] endless belt feed conveyors having upper surfaces that are movable [moving] in 
the same direction, the first and second feed conveyors positioned in an upstream and 
downstream relationship relative to each dfther when the feed conveyors are moving 
in the same direction, [each masa hopper] at least one of the masa hoppers 
having an associated sensor for sensing [the level of mass and] a level of masa, the 
intermediate masa hopper having an opening positioned below a [diverter gate 
positioned] gap located between the upstream and downstream feed conveyors, 
the gap being controlled by [feed conveyors, each diverter gate connected to] an 
associated [mechanism and pivotable between ari open] driving mechanism that 
provides a closed gap position, where the masa is guided from the upstream feed 
conveyor to the downstream conveyor, and [a closed] an open gap position, where the 
masa is guided [jnto the masa hopper,] from the upstream feed convieyor into the 
intermediate masa hopper positioned below the gap, the method comprising the 
steps of: 

moving masa logs, previously separated from a stream of masa produced from 
the masa-producing device, along the upper surfaces of the feed 
conveyors; 

sensing the level of masa within an associated masa hopper; 




causing a signal to change its state when the level of masa within the masa 

hopper is below a predetemnined level; and 
selectively opening and closing the [diverter gate] gap with the associated 

driving mechanism to control the flow of nnasa logs to the masa hopper in 

response to said change in signal. 

Cancel Claim 14, 


scrapper for each primary roller, each scrapper having a blade pivotally mounted and 
biased to longitudinally ride on the lower surface of its associated primary roller, the 
method further comprising the steps of:. 

separating masa from the lower surface of each of the primary rollers. 

Please cancel the above Claims 1-18 without prejudice 


Amend Claim 18 as follows: 


18. The method for feeding masa defined in Claim pT] 20, wherein there is a 
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Please add and then imnnediately cancel new Claims 21-37 without prejudice: 

21. The method as defined in claim 1 wherein the upstream and downstream 
conveyors are operating in a fixed location and wherein the step of selectively opening 
and closing the gap with the associated driving mechanism comprises the step of 
moving a driven structure that is separate from the upstream and downstream feed 
conveyors. 

22. The method as defined in claim 21 wherein the driven structure is a - 
diverter gate positioned in the gap between the upstream and downstream feed 
conveyors, and wherein the step of moving the driven structure comprises moving the 
diverter gate between an open gap position and a closed gap position. 

23. The method as defined in claim 21 wherein the associated driving 
mechanism is a pneumatic cylinder connected to the driven structure, the method 
further comprising the steps of: 

connecting a controller to the pneumatic cylinder; 

programming the controller to compare the signal to a predetemriined value; and 
selectively commanding the operation of the pneumatic cylinder to control the 
selective opening and closing of the gap. 

24. The method of feeding masa as defined in claim 1 3 wherein the step of 
selectively opening and closing the gap with the associated driving mechanism 
comprises the step of moving a driven structure that is separate from the feed 
conveyors. 

25. The method of feeding masa as defined in claim 24 wherein the moveable 
structure is a diverter gate positioned between adjacent ends of the upstream feed 
conveyor and the downstream feed conveyor, and wherein the step of moving the 

11 



25. The method of feeding masa as defined in ciaim 24 wherein the moveable 
stnjcture is a diverter gate positioned between adjacent ends of the upstream feed 
conveyor and the downstream feed conveyor, and wherein the step of moving the 
driven structure comprises the step of moving the diverter gate between an open gap 
position and a closed gap position. 

26. The method of feeding masa as defined in claim 24 wherein the 
associated driving mechanism is a pneumatic cylinder connected to the driven structure, 
the method further comprising the steps of: 

connecting a controller to the pneumatic cylinder; 

programming the controller to compare the signal to a predetermined value; and 
selectively commanding the operation of the pneumatic cylinder to control said 
. selective opening and closing of the gap. 

27. A method for handling masa within a food processing system having a 
source of masa logs positioned adjacent to a nozzle connected to a masa producing 
device, the food processing system further havirig at least two masa hoppers including 
an end masa hopper and an intemnediate masa hopper, the masa hoppers and the 
source of masa logs connected by a first and second endless belt feed conveyor having 
upper surfaces, the feed conveyors positioned in an upstream and downstream 

, , ■ ■ - — ■' ■ ^ 1 L.J^> • > 

relationship relative to each other, each masa hopper located adjacent to a pair of 
aligned, opposed sheeter rollers, the sheeter rollers located adjacent to a masa hopper 
having side walls and a bottom wall defining a slot, the masa hopper also having at 
least one shaft above the bottom wall, each shaft having projections, the method 
comprising the steps of: 
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, feeding the masa logs from the source of masa logs onto the first feed conveyor; 
moving the masa logs along the upper surface of the first feed conveyor; 
selectively controlling the flow of masa logs to an associated masa hopper; 
placing the masa logs through the opening of the associated masa hopper; 
feeding the masa logs to at least one shaft within the associated masa hopper; 
rotating the shaft; 

removing gas bubbles from the masa with the projections on at least one shaft; 
and / 

forcing the masa through the slot, toward the sheeter rollers, with the projections 
on at least one shaft. 

28. The method as defined in claim 27 wherein the step of selectively 
controlling the flow of masa logs to the associated masa hopper comprises opening and 
closing a gap between the first feed conveyor and the second feed conveyor; the gap 
positioned above the intermediate masa hopper. 

29. The method as defined in claim 2g,wherein the step of opening and 
closing the gap between the first and second feed conveyor comprises moving a driven 
structure that is separate from the first and second feed conveyor. 

30. The method as defined in claim 29 wherein the driven structure is a 
diverter gate positioned between adjacent ends of the first and second feed conveyor, 
and wherein the step of moving a driven structure comprises opening and closing the 
diverter gate, 

31 . The method as defined in claim 27 further comprising the step of sensing 
a level of masa within the associated masa hopper. 
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32. The method as defined in claim 31 further comprising the step of causing 
a signal to change its state when the level of masa within the associated masa hopper 
IS below a predetermined level. 

33. The method as defined in claim 32 wherein the step of selectively 
controlling the flow of masa logs to the associated masa hopper comprises the step of 
selectively opening and closing a gap positioned between the first and second feed 
conveyor and above the intennediate masa hopper, said opening and closing of thie' gap 
resulting from said change in signal. / 

34. A method of feeding masa to a masa hopper within a food processing 
system, the food processing system further having a masa producing device, an 
intermediate masa hopper, and an end masa hopper, the masa hoppers and the masa 
producing device connected by an upstream and a downstream endless belt feed 
conveyor, each conveyor having an upper surface, the intermediate masa hopper 
positioned below a gap defined between the upstream and downstream feed conveyor, 
the gap being adjustable between a closed gapt)osition where the masa is guided from 
the upstream conveyor to the downstream feed conveyor, and an open position where 
the masa is guided into the intermediate masa hopper below the gap, the method 
comprising the steps of: 

moving masa logs along the upper surface of the first feed conveyor; and 
selectively opening and closing the gap to control the flow of masa logs to the 

intermediate hopper positioned below the gap. 
35. The method as defined jn clainri 34 further comprising the step of sensing 
a level of masa within an associated masa hopper. 
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36. The method as defined in claim 35 further comprising the step of causing 
a signal to change its state when the level of masa within the associated masa hopper 
is below a predetermined level, 

37. The method as defined in claim 36 wherein the step of selectively opening 
and closing the gap comprises selectively opening and closing the gap in response to 
said change in signal. 

Please add Claims 38 - 57 as follows; 

38. A method forfeeding masa to a pair of aligned, opposed sheeter rollers, the 
sheeter rollers located adjacent: to a masa hopper having an opening for receiving 
masa, walls, and a bottom wall definin^a slot, the masa hopper also having at least 
one shaft above the slot, each shaft having a projection, the method comprising the 
steps of: 

placing the masa through the opening in the masa hopper; 
feeding the masa to at least one shaft; and 

forcing the masa through the slot, toward the sheeter rollers, with the 
projection on at least one shaft. 

39. The method for feeding masa defined in Claim 38 comprising the further step 

of 

removing gas bubbles from the masa with the projection on at least one 
shaft. 

40. The method forfeeding masa as defined in Claim 38, wherein said feeding is 
accomplished by gravity. 
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41. The method for feeding masa as defined in Claim 38, wherein said rotating is 
accomplished by a motor. 

42. The method for feeding masa as defined in claim 38, wherein the masa 
hopper also has a pair of opposed, horizontall^aligned primary rollers between the slot 
and the sheeter rollers, the primary rollers each having a generally cylindrical surface 
and two ends, the method further comprising the steps of: 

rotating the primary rollers; 

drawing the masa between thfe primary rollers; 
compressing the masa into a generally uniform curtain; and 
feeding said uniform curtain into the sheeter rollers. 

43. The method for feeding masa definejd in Claim 42, wherein there is a scraper 
for each primary roller, each scraper having a blade pivotally mounted and biased to 
longitudinally ride on the lower surface of its associated primary roller, the method 
further comprising the step of: 

separating masa from the lower surface of each of the primary rollers. 

44. The method for feeding masa as defined in claim 42, wherein the masa 
hopper also has two endcaps, each endcap mounted around the ends of the primary 
rollers, the method further comprising the step of: 

preventing the movement of the masa past the ends of the primary rollers, 

45. A method for feeding masa to a pair of aligned, opposed sheeter rollers, the 
sheeter rollers located adjacent to a masa hopper having an opening for receiving 
masa, walls, and a bottom wall defining/a slot, the masa hopper also having at least 


one shaft above the slot each shaft having a projection, the method comprising the 
steps of: 

placing the masa through the opening in the masa hopper; 
feeding the masa to at least one shaft; and 

removing gas bubbles from the masa with the projection on at least one 
shaft. 


of: 


46. The method for feeding masa defined in Claim 45 comprising the further step 
forcing the masa through the slot, toward the sheeter rollers, with the 


projection on at least one shaft, 

47. The method for feeding masa as defined in Claim 45, wherein said feeding is 
accomplished by gravity. 

48. The method for feeding masa as defined in Claim 45, wherein said rotating is 
accomplished by a motor. 

49. The method for feeding masa as defined in claim 45, wherein the masa 
hopper also has a pair of opposed, horizontall^jy^ligned^primary rollers between the slot 
and the sheeter rollers, the primary rollers each having a generally cylindrical surface 
and two ends, the method further comprising the steps of: 

rotating the primary rollers; 
drawing the masa between the primary rollers; 
compressing the masa into a generally unifonn curtain; and 
feeding said uniform curtain into the sheeter rollers. 
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50. The method for feeding masa defined in Claim 49, wherein there is a scraper 
for each primary roller, each scraper having a blade pivotally mounted and biased to 
longitudinally ride on the lower surface of its associated primary roller, the method 
further comprising the step of: 

separating masa from the lower surface of each of the primary rollers. 

51. The method for feeding masa as defined in claim 49, wherein the masa - 
hopper also has two endcaps, each endcaffi mounted around the ends of the primary 
rollers, the method further comprising the step of: 

preventing the movement of the masa past the ends of the primary rollers. 

52. A method for feeding masa to a pair of aligned, opposed sheeter rollers, the 
sheeter rollers located adjacent to a masa hopper having an opening for receiving 
masa, walls, and a bottom wall defining/a slot, the masa hopper also having at least 
one shaft above the slot, each shaft having a projection, the method comprising the 
steps of: 

placing the masa through the opening in the masa hopper; 
feeding the masa to at least one shaft; 

removing gas bubbles from the masa with the projection on at least one 
shaft; and 

forcing the masa through the slot, toward the sheeter rollers, with the 
projection on at least one shaft. 
53. The method for feeding masa as defined in Claim 52, wherein said feeding is 
accomplished by gravity. 
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54. The method for feeding masa as defined in Claim 52, wherein said rotating is 
accomplished by a motor. 

55. The method for feeding masa as defined in claim 52, wherein the masa 

hopper also has a pair of opposed, horizontally^aligned^ primary rollers between the slot ^ 
and the sheeter rollers, the primary rollers each having a generally cylindrical surface 
and two ends, the method further comprising the steps of: 

rotating the primary rollers; 

drawing the masa between thfe primary rollers; 

compressing the masa into a generally uniform curtain; and 

feeding said uniform curtain into the sheeter rollers. 

56. The method for feeding masa defined in Claim 55, wherein there is a scraper 
for each primary roller, each scraper having a blade pivotally mounted and biased to 
longitudinally ride on the lower surface of its associated primary roller, the method 
further comprising the step of: 

separating masa from the lower surface of each of the primary rollers. 

57. The method for feeding masa as defined in claim 55, wherein the masa 
hopper also has two endcaps, each endcap mounted around the ends of the primary 
rollers, the method further comprising the step of: 

preventing the movement of the masa past the ends of -the primary rollers. 


The Examiner is invited to telephone the -undersigned attorney if it appears that a 
telephone conference would further this case in any way. 
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ABSTRACT 


Masa handling methods for the contiiuioas processing of 
masa type dongh in cosijanction wi& comxaonly available 
feed pEOcessing egnipmnnt, sach as a masa cdroda; an 
ovca, or cooling ^ipaiatas. One masa handtTng inetfaod 
indndcs a masa separator having a pair of opposed* endless- 
belt conYeyocs having &cing sticfaces spaced apart to 
. receive a gencxaHy cpntinuoiis masa stream output from a 
nozzle on tiie masa extender. When the masa streani moves 
between &e conveyors, it is gcqipcd by their factag snrfarrs 
and nibyed an^y fiom the nozzle, cansfng the masa to be 
separated into individoal pieces, or logs. The masa handling 
method also indndc feeding the masa to masa hoppcxs 
fed by at least two endless belt conveyocs axxanged in 
upstream and downstream posijtions relative to each other: 
llie masa is tranqKated along the ccnveyors and is anxo- 
matically dxvated into one masa hqiper by a diverter gate 
qpcraledby a contFoIla'&aticccrvcs a signal ircm a sensor 
sensing a masa level widiin an associated one of the hoppers. 
The hqgper has one- or more rotating shafts having projec- 
tions to remove gas babbles trcTri tSic masa and force it 
toward ftxo shecter reikis. A pair of prhnary rollers with 
s uapeu be provided within the hopper to roSL the masa 
to an intermecfiate thickness before it passes b^een the 
sheeterioHcrs. 

20 Claims, 4 I>rawiiig Sheets 
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1 . 2 

METHODS FOR HANDLING MASA descdbedis not gcnaally cficctivc and safe. However, nndcr 

cataia conditioiis, there may be samt drawbadcs associated 

This aHjJicatioa is a division of ^jpiicadon Ser No. with inas^ processing systems gmcranydcsigi^ 
08/192.458 Feb, 7 1994, prior art. One sach drawback can be flic danger 

* * 5 associated with the pncnmatic cnttcL The pneumatic cmtcT 

ED5LD OFTHE INVENTIQN j^as a iccqirocating blade wMch could injure an attending- 

The present invention relates to an a^ ai atn s andmdhpd woriax if that wodcer places his or her hands imder liie 

for the conmieicial mannfactnrc'of food or edible matrria], operating blade. 

and, more particnlariy, to the treatment or preparation of Anotlicr drawback can be associated with the conveyors 

ferinaceous dou^ bantett or pastry products including lo intrnriffd to transport the masa logs fcam the pncnmatic 

sheeting, laminating, or folding. cutter to the masa hoppers. y^^Oh increasing demand for 

BACKGROUND QFI^INVE^mCH ^ ^c^^ ^ 

A tortilla is a bated grain product which originated in hopper and its own associated sobscqnent rolling, cutting, 
Mexico and is now widely consumed fliron^ont the world. ^ cooking, cooling, and packaging apparatus, fencraily, 
The word tartilla as used herein refers to such a baked grain because one Trvt^ TrnTw and extruder ou^ut enou^ 
product having a variety of shq>es, induding a circular inaga to adequately simply several production Hnes, it is 
shape, foi3ned£xam.arelatrvdy fiat dough. While the present dr^xi^Mr to have an Mntnmfltir masa hopper feed system- 
inventioa concenis the prodpctibn of tortillas, the invention c^iafale of maiTitaiTTTTtg an adequate supply of ^"^ ■^3* within 
also may also sbccessfnUy used in die productian of food each masa hoppec However; the conveyors designed 
l^odncts having other shapes. / ' acr^^ r^Tng to the prior art sinqdy move masa logs from the 

As the /trmnnrf for tnrKlla.*: has gFOwOi the mcthods and pneumatic cutter to OEueniasaho|:^>et: Thus, amasa hanrfKfier 
the ^jparatus fa* automatically producing tcTtillas in Mgh systeih built according to the prior ait could zequirc several 
volumes has become well known. In the conventionai auto- conveyors, m*p>i T rmwrng fTirfff p rn riratly frnm tha pneumatic 
Tpatrrf system, a dough is produced by cooldng whole mm 25 cutter to an associated Tnagfl hopper. Farthemiarc;, human 
and grinding it wet or by combining instant commasafiour attendants ccold be leqnircd to momtorthe level of masain 
with water in a ccmmonly available vm c x . This doug^ is cadi masa^hopper and guide tiie masa logs onto the con- 
generally lefered to as **masa" However; the term "masa" vcyors which axcrunning to near-ctr^^masahoppexs. Such 
as used hcrdn refers to this com dough and other dou^ a system could have cvidoit disadvantages due to the labor 
having gi'Tnilar chaiactdistics. The masa is ofirn fed into an 30 cost of the fltt^T ^rfflut?; and &e awkwardness of the manual 
extmdcr which corapresses the masa and ou^ots it in die channeling of masa to each conveyor: Furthermore, if the 
form of a generally coiitinuous stream to apnwrmatic mttrr, system wtfTiTP^ only one conveyor running past the masa 
The pneumatic cutter chops the masa into geiieially c^in- hoppers in series, the unwanted Iribor e:qpcnse is also ncc- 
/trf^i T>?iv»r<t' qffnrrfllly kuowu as *lQgs". The logs are essary becan^r hmrMU attrudants could be required to mainr* 
usual^ carried on a conveyor to a masa hoppcz; i^ch ' 35 tatTi the masa levels by manually carrying the masa logs 
gravity feeds the masa to several successive pairs of gener- £:am the conveyor to a near-en^ty masa hcppcc. 
aUy opposed, cylindriml roflers for conqgession into a sheet yet another drawback can be associated v±ti the masa 
having the thickness required for tortilla production. The hoppers generally designed according to tiie prior art. 
■final pair of opposed rollers are generally knows as Unwanted gas bnbbles can become trapped in the masa and 
"sheetei" rollers because they produce a thin sheet of masa. 40 cause voids in the wide masa curtain o^piit by the primary 
This **5heeted" masa is then cutinto the desired tartilla shi^ rolle^ When this occurs, &e voids persist as the masa 
by a commonly available rotary cutten which usually cuts continues through the sheetcr rollers and the rotary cutter; 
circles of varying H^aTn^tTrr The cut masa is dien baked, causing ii » | i a r r ctty formed T or tiT?^ ? to be produced. To 
cooled, and packaged by commonly availahle cammcrdal ^iiTmnatft the voids, human attendants umst manually coiur 
food processing equipment. 45 press &e masa while it is in die masa hopper; resulting in 

A portion of an automatic masa processing system is undesirable increased costs, 
shown in the Driscoll n.S. Pat No. 2.S69,97L The masa Que final drawback associated with the primary rollers 
processing system described by DxiscQll has an endless belt drsig n'^ «< :y« "l^"g tr> tfiaprinr art can be Aetrinrifincy of the 
conveyor for feeding masa to a masa hcppec The masa jnasa curtain to acfliexe to die primary rollers after its initial 
TOitfiin the masa hopper is then gravity fed into a pair of 50 compression. 'S Ihe masa curtain- exits from fiie primary 
opposed, counter-rotating priniaTy rollers which compress -jcJlesinafesMonwhcrcSjy it is stuck to the surface of one 
die wiggi into a wide curtain of an intermediate thickness. of ^^e rollers, the curtain can be carried around the primary 
The curtain then moves along a conveyor to a set of dieeter loUcr and away firaa the sheeter rollers. As aresult, the now 
rollers for a final coTupressiDn into the sheet having, a of masa to die shcte-rollers can be substantially disn^ted. 
thickness suitable to form die desiicd tortillas- The sheeted 55 it should, therefore, be :5)preciated that there stiHis aneed 
masa is tiien moved, via convcycff.du'ough a rotating cutter for masa processing system that has die fbllowii^ features: 
which stanops circular shapes in the masa she«L Alfliough separation of the t"^^ into inttividnal logs; fee 

the rest of the Driscoll apparatus is designed to manufecUne AntnTnarie distribution of ttiose logs to.&c masa hoppers 
food eh^sfiram the cut masa, the lemaindcr of die process reqmring resujjply; the automatic removal of gas bubbles 
of baking and cooling tortillas, whidi aofy generally^ con- 60 fmro die ^naga within the masa hopper; and the prevention 
cans this invention* is well known and -is schematically ^ maga curtain femi becoming smdc to the primary 
diown in the Cope ct aL U.S. PaL No- 4,978,548, Also by rollers. Accordingly, the present invention iuifills all of these 
way of reference, another Matn.szak ct aL U.S. Pat Na jiceds. 

4 640.^3 describes a masa extruder and a masa hcwper ' . 

fSSoSS^^andoncassodatBdshcctcrX 65 STJMMAEYOFTHElNVENnQN 

Theinvcntors of the present invention have noreasonnot The present invention provides a masa han d T>Tig system 
to bdieve tiiat the ^naga processing system previously that has the following features: die safe sqiararion of die 
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TTiflgfl ij3to the individnal logs; the antoniatic distdbution of space for the placcxncot of die zaasa to be fed to the shccter 
those logs to the masa hoppers requzdng lesuppty; the nillers. One or more lotatmg shafts aic moimted wxtfazn the 
automatic xcznoval of gas bubbles &om the masa within the gravity feeder Each shaft has projectioiis which remove gas 
masa hoppers; and the prevexition of Ihc masa cartain from bubbles from the masa and fam the masa towards the 
becoming stuclc to the primary rollers. The masa handlfng 5 shecterioliers. Ihe bottom wall of the grxvity feeder extends 
system of the invention is for use in conjunction with fipom the side walls and defines a slot which the masa passes 
cozmnonly available food processing equ^mient, such as an through towards ^le sheetcr rollers, 
oven and cooling ^Jparatns for the commercial processing The foregoing structural arrangement of the invention 
of masa. By way of example^ the present inventors refer to provides several important advantages- Qiief among them is 
masa, but intend to include other STTTrilar doughs within the lO the safe separation of the generally continaons Tngga stream 
meaning of the word **masa.'* into masa logs. As discussed above, the devices designed 

Such masa processing equipment generally has a masa according to theprior art incarparate a pneumatic cutter that 
producing device, typically a miser and an adjacent c;ctruder has a blade which can injure attending workers, 
which produces a generally continuous stream of masa to &e Accordingly, it is desirable to s^aiate &e masa stream into 
invezxtiotL The Tnaga is processed according to the invention ^ masa logs without the pneumatic cutter and its associated 
and is ultimately fedinto a pair of opposed, aligned, counter- dangcL The present invention avoids this problem because it 
rotating sheetcr roUcrs which conqEess the masa into a fnal does not utfTfTK a cutter with a blade. Thercfiare, the present 
thickness, invention offers a relatively safer ^iparatus which, can. 

More parlicuiariy, the Tna^ tmnrfifng system has a ^ag** scjjarate the masa stream into masa logs, 
sq) diat or ha:vuig a pair of Mfgnr^, orpposed endless belt ^ Another advantage associated with the invention is &e 
separator conveyors. The separator cQDYeyors have their automatic distribution of the masa logs to the individual 
iadng sur&ces spacedapart and generally parallel to define masaho{^)ers reqmiing rfisn^y. As discussed above, it is 
a masa chamber therebetwcciL The masa diamber has iripnt desirable to diTnfnatr tiie cost of the human labor assodatrri 
and output ends. The masa separator also has a noodle with Tnaintainfng the proper level of masa wiflun each masa 
connected to the masa prodnctng device for feeding masa ^ hopper. Tlie automatic mnnftnring by the sensors and the 
into Hic input end of tiie masa diambec When Hic masa corresponding antoTnaffn operation of the divexter gates 
enters the masa chamber: itis gripped by the facing surfaces provides for the antomafia distributiQn of masa logs to the 
and moved therebetween. The fag' pg smfices of the sep^ masa hoppers. Accatriingfy, the supply of masa within each 
rator conv^^ors move in the same direction away from the rdasa hopper is advantageously maintained without 'Qxt costs 
nozzle and cause the Tnagi to be separated into masa logs. ^ associated with hnman labca: 

The masa handling system indudes at least two masa Yet another advantage with the invention is the automatic 
hoppers and at least two endless belt feed canveyocs which removal of gas bubbles from the masa within the masa 
have oppcr surfaces tfiat move in die same dxrectioiL The hc^ppexs* As discussed above, it is desirable to eliminate the 
feed conveyors are arranged in relative n| >^*i ^^'n and down- ^ himzan labor associated with the icmoyal of the gas bubbles 
stream positions relative to each other: The upstream fieed feom the masa within die masa hqpjpers. The projections on' 
conveyor extends from die ou^ut end of the masa chamber the rotating 2^aft5 advantageonsj^ compress die masa and 
defined by die opposed, align^ separator conveyors of the remove the gas babbles without any conesponding human 
masa separator; receive the masa logs. The upstream feed laboc Accordin^yf the gas bubbles are advantageously 
conveyor extends no a point generally above one of the masa ^ removed without the costs associated with such hmuRn 
hoppers. The downstream feed conveyor extends feczn a, labor. 

position spaced &am the upstream conveyor to a point one aspect of the invention, the J&dng surfaces of the 

generally above anodier of the masa hoppers. separator conveyors are curved toward each other so that a 

The masa handling system also has a (fiverter gate that is cradle is formed for securely hnlfffng the masa between the 
positioned between the feed conveyors, die divcrter gate ^5 sqiaratorcoirveyors. As coooqiared to an anarigement having 
selectively moves between a first position and a secpnd flat :&cir% surfaces, the masa is less hkidy to move out fixnn 
position. "When the di v ex te r gate is in the first position, the its position between the separates' conveyors, 
mesalogs are guided&om the upstream feed conveyor to the another aspect of the invention, each masa hopper has 

downstream feed coirveyor: When die divexter gate is in the a scraper for eadi of its pdmary rollers. Bach saap erhas a 
second posxticn, the masa logs are guided' into the masa blade 'v^diich is pivotally mounted and biased to longitndi- 
hoppec naSy zide on &e lower sur&ce of its associated primary 

The masa ^ranffliTtg system also has a sensor associated - -roilecThe blade separates the masa whichhas adhered to die 
with each masahoppcr for the sensing of the level of masa surface of the primary tqIIcl Au advantage associated with 
therein. Tlie sensor causes a signal which changes its state this aspect of the invention is the prevention of the masa 
when the level of Tnajga in the associated ™aga hopper is 55 curtain firam becoming stuck to the lower siMTHrr of die 
below a predetermined IcvcL A mechanism is coimected-to priniaiy rollers. As discussed above, it is desirable to main- 
each divcrter gate and is responsive to die ! ?iigT<fll froTTi die " tain the movement of &e masa curtain toward the sheetcr 
sensotThemcdianismmDves the divcrter gate fixmi the first rollers. When the masa curtain adheres to one of the primary 
position to the second position when the level of masais the rollezs, the masa curtain may not continue toward the di c cfer 
QOp Tna<Bi hopper is sensed to be below the predetermined go rollers- Accordingly, this aspect of the invention advanta- 
level The ■pn^^'gm^fm returns die <fivertcr gate to the first geously ensures that the masa curtain travels toward die 
position when die level of masa in the one masa hopper is sheeterrotUers instead of becoming diverted by adherence to 
sensed to be above a predetermined leveL one of the prnnary rollers. 

The -maci hoppers are self feeding and each has an It will' be s^rprecxatcd that, while the masa handling 
opening positioned for receiving ^riaga &om its associated 65 system of the present invention is especially adz^ted for use 
feed conveyoL Each ^naga helper also has a gravity feeder witii a com based masa doug^ theinvention will also hanfflft 
with side walls and a bottom wall cooperating to define a any dough that has sfmfiar properties. Accordingly, ' the 
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iuventiQii cooM also be used in ooajunctton with anjr athjs scpazatcr cosveyar 24 ractnnri? longitudnally bdow tiic 

doagh which coald be handled according to the mzsa. doug^ longxtodisal end of the other separator canveyo^ thereby 

bandied by the present invention. providing a moving fmtfn re oj5)ositc ftnm the nozzle 22. A 

Other features and advantages of the present invention defl«icr plate 41 J ™cd on the end <rf the other 

wiUbecomcapparcntfom^foUowingdesa^tionafthe 5 sqjaxator «nvcyor :^ The 

"t^T^u >^ ^ 6 conveyors 24 and 26 move the masa 18 to the first masa 

prefaied embodmientte^ hopper 40. That masa 18 hopper 40 mnstbe si^pEed with 

panying drawings, which illustrate, by way of example, the mSlS periodically. -ft— 
principles of the invention. ^ selective^ operable dtvcrler gate, for periodicany 

BRIEF DESCWnON OF THE DRAWINGS lo aUowingicsapply of the masa hopper 40, is located a^aee^ — ^ ^\J^ 

to the md ' 44 »^;me iionzontai section 38 of the 'l^" sh^ed i/APi^ 

The following drawings illustrate the preferred cmbodi- separator conveyor 24. The divcrter gate 42 is shown in its *a a ^^pJ^'^^*'^ 

mcnt of the invention. In the drawings: open position. However, when Ae dtverter gate 42 is dosed, f t 

HG. 1 is a perspective view of a Tnaga handling system, its top sorfecc 45 fomis a gravity sEde feat feeds to a "nr^^A 

partly in cut away section. 15 horizontal feed coivcyar 46, which, in tmn, feeds another c^/^^^O^ 

Fia 2 is a side view showing the s^arator conveyors f'f nntetood that while two masa 

accepting masa from the nozzle. 1® ™^ 

^ ^ can be zaaptjcd fbr nse TPith any nmnbcr of masa hoptjcrs. , . 

HG, 3 IS a cross-scctio^ dcvatiomd view of the scp^ Therefore the invention is not limited by fee number of 
rator convcyos shown m HG. i masa hoppers^ 

HG. 4 is a cross-sectionai dcvational view, partiaDy m ^ Eadi masa hoj^wx 40 and 48 has a hollow iniicr gravity 
cut-away section, of fee idler rollers shown in FKj. 3, feeder portion 50 contaimng two counter rotating shafts 52 

FIG. Sis a side view of scvcialfecd conveyors positioned moimtoi above a pair of pnmary rollers 54. Tlie primary 
over two Tnaga hoppcis, shown in partial cat-away section. roHcis S4 aty.^ in tnm -mnnTitRri nhnm apair of sheetcr rollers 
HG. is a side view of a divcrter gate shown in FIG. 5. 25 * commDn rotary cutter (not shown). A horizontal 

HafiA.is an end view of fee divcrter gate shown inHG. . tortilla conveyor 58 is mounted bdow feeiotary cutter and 
6. shown in partial cat-away section. 60 on its upper surface 62. Tlie remainder of the 

* ^ ^ ^ ' . . ^ , ^ ^ p system can indndc various comhinations of commonly 

Ha 7 IS a side VLe^in partial cat-away section, of a ^^^^ commrxdal food prxxressin^ 

masa hqjpcr shown mrae-l. ^ app^alns (not shown), sach as an oven, a cooling rack; and 

Ha Sis a perspective view of fee A/C motor and drive a padca^ system, 
gears for fee primary rollers and rotating shafts shown in .j^^ handling system 10 has a stractnrc intended to 
HG.7* sqwratc masa logs 74 from a conthiooas stream of masa 20 

iqG,_ais^a.detail perspective view <rf the rotating^ (glGS=^2r3ysdp^l3^&ffiaBa extruder 16 is-raBBsetai to a 

shown in HG. 7. 35 nozzle 22. The nozzle 22:has a generally cxrcnlar cross 

^ „ , , __m section andis angled so than its end 64 is slightly elevated. 

""^S^^SS?^ . A generally continuous masa stream 20 is sho^c^ 

HffiFERRED EMBODIMENT ^ 22. Tlic ends of two aligned, opposed, 

As shown in the exemplary drawings, the present inven- , vertical aidless belt squrator conveyors 24 and 26 are 
tion is embodied in a Tna «ai handling system, generally 40 spaced spsit and eadi pass aromid an associated one of two 
referred to by fee reference nnmerailO.faruse within afood drive rollers 66 adjacent to the nozzle 22^ Tlxc drive rollers 
processing system which prodaces a food product made 6tf are connected to a variable ^ccd A/C motor S2 via a belt 
from TTV*^^- Masa is a dough produced by cookmg whole 70, winch also passes aromid a tensioncr wheel 7Z The 
com and grinding it wet or by comhining instant com masa sh^>ed scgsiatar conveyor 24 extends langrtadinaHy bdow 
hoarwith water in a commonly available mixer: Iliisdoug^ 45 fee end offeeofeer separator conveyor 26 axul has a moving 
is generally refcued to as "masa". However^ fee term surface 28 feeing fee nozzle 22. The other scjiaratof con- 
^^nasa" as used herein refers p this cGcn doi^ and ofeer veyor 26 also has a moving snrface 30. The separator 
doughs having diaiactcristics. conv^ors 24 and 26 are s^ocd to hold masa pieces, or logs 

The picfcae d masa handling system 10 (FEG. 1) is a part 74, between them. The distance s^arating the two s<^aratar 
of a larger anangcmcnt of qiparatus intended for fee cant- '50 coirveyors24 and 26 will vary wife fee size of fee- generally 
mcrdal production of tortillas cff other food having a masa -continnoas masa stream20 extruded jSmn the nozzle 22. The 
dough as an ingredient The general arrangement of fee space between fee moving sriifaces 28 and 30 of fee sepa^ 
prefcnedmasa handling system 10 willnow be described. A raior convt^ors 24 and 26 defines a masa chamber 7d. The 
commonly available commercial mixer 12 is located at fee masa chamber 76 extends the verticallengfe of fee separator 
beginning of fee production line. The mixer 12 has a 55 coirveyors24and26 andhas aniiqjut end78 acgacenttofee 
pivoting door 14 whicii can rotate downward towards a masa nozzle 22 and an output end 80 where fee masa logs 74 are 
extruder 16. The extruder 16 can be of any type, as deposited onto fee horizontal section 38 of fee "L" shaped 
long as it compresses fee masa 18 and feeds a generally conveyor 24. The separate conveyors 24 and 26 must be 
continuous Ti>a<a stream 20 through a nozde 22. Two driven in order to separate fee masa logs 74 and move feem 
vertically opposed- and aligned endless belt sqiarafior con- 60 away from fee nozzle 2Z 

veyors 24 and 26 have moving surfaces 28 and 30 which The variable spced'A/C motor 82 is provided to drive fee 
iace cadj ofecx The longitudinal ends 32 and 34 of separator separator conveyors 24 and 26. The A/C motor 82 has an 
convey<xs 24 and 26 are mounted adjacent to fee nozzle 22w upper incA 84 to enable fee usee to atgust its speed. Ihc 
One of fee two sqparator conveyors 24 is ^T." shaded -ind has required power the motor 82 varies wfth the lengfe of fee 
a vertical section, or vertical portion, 36 and a horizontal 65 separator conveyors 24 and 26 to be drivea, however, an A/C 
section, or horizontal portion, 38 which tmninatrs above a motor 82 between ^/i and 3 hors^wer is generally aidcquate 
Tnaga hoppcT 40. Thc vcTtical sedtion 34 of fee shaped for most ^jpHcations. The mcfeod by which fee speed of fee 
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motor 82 is adjusted is coxmzianiy Imown and can be dUia Asdf Ceding masa hopper 40 (FIG. 7, 8, aiid9) is located 
by a mf-rhamra! meass, such as a gcaibox (not shown), or beneath the end of the upstream feed conveyor 98 and 
an electronic means, sach as by an A/Cfccqncncy inverter catches the masa logs 74 after they have been dhrcrted. The 
(not shown). While the masa 74 moves opward, the masa 74 scif feeding masa hopper 40 has. a gravtfy fiseder inrlnrHT^ g 
mnst be jircvcntcd from falHng ont from between the sepa- 5 side walls 113 and a curving bottom wall 114 which de&ies 
rator converyors 24 and 26, a slot X16. Apair of hozzzontal coanter-rotating shafts SZ are 

The moving surfaces 28 and30ofthe separator conveyors moanled within the gravity feeder 50. The shafts 52 are 
24 and 26 are supported by tn5)ezQidal idler ixjIIcts S6 which generally paiaILd to each other and longitudinally straddle 
jjiecp die masa logs 74 bdween the separator conveyors 24 the slot Iltf, which is below the shafts 52 in the bottom wall 
and 26l The tri^jczoidal idler rollcis S6 cause the moving jq of ttic gravity fbfcdcr 50. One end of each of the diafts 52 
suu^ces 28 and 30 of the separator conveyors 24 -and 26 to extends through the wall 118 of the masa hopper 40 to 
carve toward each other on their edges 88, Because the infrrfnre with drive gears 120 to be descdbed latet The 
edges 88 of the moving sur&ccs 28 and 30 are carved shafts 52 have rectangular projections 122 which are pod- 
toward each other, a cradle 90 is fanned for securely holding tioned in an alternating fashion so as to enable the projec- 
thc masa logs 74 between the separator conveyors 24 and 26. 25 122 to intcrmcsh and pass through the same space 
Each idler roller 86 is fagf^nw^ to the fiamc 92 of tiie above the slot 116 as they are rotated. When thcprojcctxons 
conveyers 24 and 26 by well known means, such as by a 122 pass above &e slot 116, they drive the masa 74 through 
threaded ^'i'' 94 and a nut 96. A&cr the Tnawi logs 74 have the slot 116 so it can be rolled. Ax3:Qrdinsiy, a structure must ^ 
been s^iaiatcd from the masa ^ ti f UTn 20, they must be be provided to loH the masa 74. 

guided into a masa hopper 40 which requires resupply. sdf feeding masa hopper 40 has a pair of hodzontal 

The selectively operable divcxtfir gate 42 (FIG. 5) i " pEEmary rollers 54 to accept the masa 74" which passes 
mounted between an upstream 98 and a downstream lOO Ihroa^ the slot 116. The primary roHm 54 have a cylin- 
endless belt feed conveyor and guides the masa logs 74 to drical suc&ce 124 and are mounted in a generally parallel, 
the a^JiJi - qpri atc masa hoppcc The feed conveyors 98 and 100 hodzo'nlally aligned rr.Iatfnnshfp between two endc^ 126. 
arc positioned end to end, and arc vertically spaced so that 25 cn rirap s 126 prevent die masa 74 firom moving 
the mafia logs 74 can move firom one feed conveyor 98 and horizontally, along die surface 124 of the primary rollers 54, 
100 to the next in serics-,Thc divcttcr jazc 42 is pivotally past the ends of die primary loHers 54. The primary idUces—. 
mounted on the downstream feed convigrar 100 and, in ttie 54 are positioned so that a g^ 128 is defined between their. ,. 
dosed position, extends to the end of the upstream feed converging sucfeccs 124. The gap 128 is below and aligns . 
conveyor 98 thcxcby forming a gravity slide between the two 30 with the slot 116 to facilitate the travel of the masia 74 from 
feed conveyors P8 and 100. In the open position, the drvcrtcr the slot 116 through the primaTy roHcrs 54. The width of the 
gate 42 is withdrawn firom the upstream feed conveyor 5^ gap 128 vanes according to the food product to be produced. 
While two divcrter gates 42 are shown, any number be bntis generally inch for Spiral-tortilla prodnrfion. It is to 
used, dq)ending on the number of masahoppexs 40 desired. be* understood that the widdi of the ^ap 128 between the 
G eae : ajiyr " gve a y ~masa hopper 40r"cxcc3)t ffilasf in the 35 primary xdXisiS' 54~afTiijrmasa- hopper 40 can be varied 
series, an associated divcrter gate 42 mounted above it. according to die food product Accordingty, the invention is 
Tlic last masa hopper 40 does not have a diveiter gate 42 not to be limited by the gap 128 between the primaiy rollers 
because a feed conveyor 46 t<-mittiat^ above it B: will be 54 of the masa hopper 40. After tiie masa 74 has passed 
understood, however; that die last masa hopper 40 could diroug^ the gap 128, the masa 74 often adheres to die 
have an associated divcrter gate 42 shcHild fee diversion of 40 surfaces 124 of the primazy rollers 54. 
masa 74 ftxm. that masa hopper 40, for rccytding or odicr Two saa^as 130 are provided to prevent the masa 74 
purposes, be desired. The dlvcita gate 42must be driven by fcaip. adhedng to the primaiy rollers 54. Each server 130 
a device in order to move between the open and dosed has a generally rectangular blade 132 which has a sharp 
positions. point 134 That rides along the lower surface 136 of a primary 

The selectively operable (fivcxtcr gale 42 (HDGS. 6 and 45 roller 54 and separates any adhaingmasa 74. Tlic blade 132 
6A) is driven by a pneumatic cylinder 102 which is coit- is made from ultra high mnlrmlar weight (CitiM) copolymer 
trolled by a common programmable language controller 104 plastic or any common equivalent, such as pciytetiafluoro- 
CPLC). The PLC 104 is shown as separate boxes in HG. 5 ethylene. A stainless steel pivoting beam 13& is attached 
for clarity purposes. Brefcrahly, only one PLC 104 is needed along the base of die blade 132 by screws (not shown) 
to drive multiple divcrter gates 42, however; each divcrter 50 countcrsankinto the blade 132 maTrrial. The pdvoting beam 
gate 42 could have its own associated PLC 104. Tlic PLC 138 has a generally square cross section, but has cylindrical 
104 is also connected to a photo sensor 106 positioned to " ' ciddg 140. Adireadcd, centered hole 142 is provided on isach 
sense the level of -maga 74 within the masa hopper 40 and end of the beam 138 for aftarhmrnt to the masa hopper 40. 
providc the corresponding signal to the PLC 104. The Two arms 143 arc pacpendiculady' attached to each beam 
divcrto" gate 42 is connected to a pneumatic cylinder 102 55 138 and extend behind &e blade 13Z The arms 143 arc 
mounted on the downstream feed ccnveyor 100. The <Evcrtcr joined to the beam 138 by welding or any o&er common 
gate 42 has a generally rectangular section 108 extending joining process. A spring 144 is connected between die end 
across the width of the feed conveyors 98 and lOO and a . of each arm 143 and die wall 118 of die masa hopper 40, 
smaEcr rectangular arm 110 protruding bdow the rectangn- thereby providing a hfafrfng force to iecp the blade 132 
lar section 108. The -gmanw rectangular arm HO facilitates 60 riding on the lower smfacc 136 -of die primary roHcr 54, 
the ^rtztrhme-nt of the drvcTtcr gate 42 to the pivot point 112 Once the masa 74 has passed by the servers 130, it has a 
and die pneumatic cylinder 102 -mnnntffrf on the side of the thickness to great for forming tortillas 60. Accordingly, the 
downstream feed conveyor 100. When the pnonnatic cyl- masa 74 must be conqiiBSsed yet agaiiL 
inder 102 withdraws the diverter gate 42 away from the Two sheeterxolleES 56 arc provided for comprcssrug the 
upstreamfeed conveyer 98, the mawa Jogs 74 drop off of the 65 masa 74 to die final thickness which is suitable for tiie final 
upstteamfbcd conveyor 98, accordingly, a sttucture must be cutting of the tortillas 60. The dieetcr rollers 56 are generally 
provided to catdi the Tnaga logs 74. cylindncal are mounted in a generally parallel, horizontalty 
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aligned rfatinnship . The sheetcT iqUcts 56 aic positioned 50 the inasa hopper 40, or automatically dosed to guide ttie 

that a gap 146 is defined between their convaiging snrfeces masa logs 74 to the ncstfeed conveyor 100, which feeds the 

147. The gap 146bctwcenthc dicetcriQllcts 56 is bdow and other masa hoppers 40. The precise opcrsiion of the sdec- 

jih-gns wiai the gap 128 between the primary rollers 54 to trvdy operable dtvcrtcr gate 42 will be described below, 
fedlitatc the travel of die masa 74 fean the primary rollers 5 Once in fee masa hopper 40, the masa 74 is con^iressed by 

54 to the shectcriollBEs 56. Amtary cotter (not shown) is the projections on terotating shafts 52, thereby xemoving 

mounted below the sfaeetcr rollers 56 so thattortillas 60 are the gas bubbles (not shown) within the masa 74 and forcing 

cxpcUcd onto the horizontal tortilla conveyor 58. The rotary the masa 74 into the primary rollers 54. Hie primary rollas 

cutter (not shown) is commonly available and can be 54 confess the masa 74 into a generally nnifomi Curtain 

adapted to cut any shape from the sheeted masa (not shown), (^°^ shown) wbidi is fed into the sheetcr rollers 56. The 

Hic picviousiy described structure, indnding the rotary shecterrollccs 56 compress the masa curtain to a thidm r- ss 

shafts 52 and the priinary rollers 54, must be driven in order suitable for 4e catling of tortillas 60, whidi is accampiished 

to propedy process the r"n<;n. by the rotary cutter (not shown). The tortillas 60 then are 

Amasa hopper motor 148(ErG. 8) drives the rotaiy shafts carried by tiic tortilla conveyor 58 toward the remainder of 
52 and the primary rollers 54 thiou^ the drive gears 120 on 15 the processing system (not shown), wMdi can contain 

the outside of the masa hcppet The masa hopper motor 148 combinations of commonly known and widdy available 

operates on A/C current and is capable of variadjle speeds commercial food processmg^aratus (not shown), such as 

due to an r-trrtmiiTg control, such as an A/C frequency an oven, a coaling rack, and a packaging system. The 

inverter (not shown). A mechanical gear anangemeTit (not following desacrptiDn will provide more detail on &e opaa- 
shbwn) may also be uscdto yield variahlcspccds.Thepowa:f2b tionrf&c dcmcnts^of the masa handling system 10, 

of the TTiaci hopper motor 148 varies according to spcd&c The scpaiatian of the generally continnocs masa stream 

applications, but. generally a 2 to 5 horse-power motw is 20 into masa logs 74 will now be described (EIGS. 2, 3, and 

adequate. A belt 150 connects tiic masa hopper motcc 148 4). The ■ generally conlinncHis masa. stream 20 is forced 

andafiist gear 152 mounted on the first shaft5Z That same through the nozzle 22 by the ertruda: The masa stream20 
shaft 52 extends into the masa hopper and has the jrojcc- 25 has the cross section of the nozzle 22, which is generally 

tions whidi ccmypress the masa. Alargcr second gear 154 drculan However, it wifl be understood that nozzles having 

mountcd-OQ the same rotary shaft 52 intrrnieshes with a other ooss-scctianai shapes could also be used. The gcncr- 

gcncrally equally sized third gear 156 which is mounted to ally condnuonsinasa stream 20 moves into contact witfi flic 

thii other shaft 52. Another fourth gear 158 is connected to vertical surfece 28 of the 'IT shzpcd separator conveyor 24, 
the first shaft has a beU connected to a lower, ffth gear 160, 30 wfaidi is^movjng upwards. The feictton between the vcrti- 

Ihcfiffli gear 160 is morarted on a primary roller axle 162, . cally moving surfece 28 of the shaped sqparator con- 

which has, in turn another, sixth gear 164, which inter- v^cy 24 and the masa stream 20 causes the masa stream 20 

meshes with yet another scvcnA gear 166 mounted on flie to move i^jwards into contact with the moving sunfiacc 30 of 

oOieimiiiiaiyxunaajdc m' ^W l ii letto tfae-ptfaer sep aiator convey or 26rae masa 'stream 20 mnst 

aadscvcndigcaisl66canbevaricd,ai^oofl0333to4.25 35 next be separated mto the individnal masa logs 74 rcquiied 

is generally prrfcacd. After having understood the intcrro- for fiirthcr processing. 

lating structure of the masa handling system 10, the move- . Tc^ether; moving suifeces 28 and 30 of ftic separator 

ment of the masa 74 through the system should now be conveyors 24 and26 actto separate the masa stream 20 into 

jjcscribcd. individual masa logs 74. The moving surfiaccs 28 and 30 of 

(jcncrally, fee preferred masa handling system la is 40 the sc^jarator conveyors 24 and 26 arc moved by the drive 

intended to move masa 18 ftom a commonly available masa roileri 66 which arc, in turn, driven by the variable speed 

extruder 16 to the horizontal tortilla convenes- 58 leading to A/C motor 8i The tcnsioncr wheel 72 is biased to provide 

jftnthcr food processing equ^nncnt, such as a commercial the proper tension on the belt 70 linkii^ the A/C motor «2 

oven or ftycn GcneraUy, masa dough 18 is used for the to flie drive rollers 66. The speed of the A/C motra: 82 is 

production of tortillas 60 having varying sh^ws. However; 45 adjusted such chat moving sucfeces 28 and 30 of the 

sndi doneh can be used to produce a'variety of other food separator conveyors 24 and 26 have an iqwrad speed greats 

products. than diat at which tiie masa stream 20 tranrelsfiram the nozzle 

The process brans (HG, 1) vwth the imtial-crcadon <rf the 22. The moving snrfeces 28 and 30 grip the masa strcfflm20, 

niasa 18 in tihcmixct When the masa 18 is suitably mixed, so the masa stream 20 is carried i5>wairi^fte san^ 

thepivotingdwr 14 opens and aEows the attending worte Accordin^y, the masa ffleam ^W is piffled fern the n^ 

toti^mfe^cmasalS^otheexlruderl^^ 22 6y the moving snrfeces 28 and 30 of &e s^aiatar 

drives themasalSthrough tiK:nozzle22 sothat agcncrally conveyors 24 and 26 and is ftacturcd nrto scpaoc^ nwsa 

continuous masa stream 20 is projected np against the pieces, or masa logs 74. In this particul^embodnncnt, the 

vertical smfecc 28 ofthcX- shaded sqiaratarconveyor24, masa logs 74 arc conqnesscd between the separate^ con- 

wHch is moving upwards. THefiiction between the masa 55 veycrs 24 and 26 such chat ftcy^^vc an dong^d o^ 

stream 20 andtfie vertical smfecc 28 of the ±spcd cross section. The general length of the on be 

conveyor 24 guides the masa stream 20 between die scpa- adjusted by changing the speed of the A/C motor 82. As fee 

rator -convey<is 24 andd 26. The masa stream 20 is pulled difference between the speed of the separator ^^^7<^^ 

undlit ftacdircs into masa pieces, or masa logs 74. As nsed and26anddic specdatwMcfathemasa^am20is exp^ 

herein, theterm"masalogs" 74 generaUyitfers to pieces of 60 &om the nozzle 22 is increased, die length of the masa logs 

maga scpaiatcd ftom the generally continuous masa stteam 74 becomes smallet; ^ 

20,inckidii^feosc with a generally oval cross section. The An in^xfftant advant^e is provided by the previomdy 

masa logs 74 travel upward and arc gtdded onto the hori- described arrangement and opcraiion of ttie nozzle 22 and 

zontal portion 38 of die shaped separator conveyar,24 die separator conveyors 24 and 26. Unlike die prior art 

by the detector plate 41. The masa logs 74 dicn travel to the 65 pncmnadc cutter, die masa handling system 10 has no sfaaqp . 

sclcdiveiy operable divcrtcr gate 42, whirfi tan eidier be blade whidi could injure an attending worker: Accordmgly,- 

amomadcafly opened to allow die masa logs 74 to drop into the masa handling system 10 advant^consly avoids ttie 
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dangers associated with a shazp blade, and provides a anangcment is especially advantageous because, as comr 

idatiyely safer appaialas and method for the separation of a pared to roHcxs ddven at the same speed, the masa 74 is less 

generally continnoos ynsnt stream 20 into masa logs 74. likely to stick to ihc lower smiace of the pnmary rollers 54 

Another advantage associated is associated wife the trap- when AeyrtJtate at different speeds. If the masa 74 stic^ 

czoidal idler roEcn 86 which arc mounted behind the ^ flie lower surface 13^ of one of the ptimaiy rollers 54, it is 

moviDg sinfaces 28 and 30 of the s€5)arator conveyors 24 carried around and wifl not be fed into the shecteriQllcrsSd. 

and 26. The converging edges 88 of the moving surfeccs 28 Accordingly, it is desirable to prevent the masa 74 tea 

and 30 form a cradle 90. which keeps the masa logs 74 beonning stuck to the lower surface of the primary rdlcrs 

between the separator conveyors 24 and26. As conqwicdtD 54. However, if, despite the differential speed, the masa 74 

an arrangement having flat moving surfeccs, themasalogs becomes stuci to one of the lower sariaces 136 of the 

74 are less fikdy to fail out tan between the separator primary toilers 54, it must be removed, 

conveyors 24 and 26. After the masa stream 20 is sq>arated The scrapers 130 will advantageously separate the masa 

into masa logs 74, the Tnasa logs 74 must be drveited to the cmtaiTi if it becomes stuck to the lower surface 136 of one 

horizontal 38, or feed, portion of the TL'* shaped scparatcr of the primary rollers 54. The spring? 144 bias the Wades 

conveyor 24. ' ^ 132 so that they ride on the lower smfaccs 136 of the 

The d^t rrt^ r plate 41 guides the Tnagn logs 74 ante the ptimary lollcrs 54. Acconfin^y, when the masa cnrtain 

horizontal poition 38 of the "L" shq>cd separator conveyor becomes stuck to &e lower sntface 136 of one of the primary 

24. The TTTa<a Jogs 74 then move towards the sclccrivciy rollcts 54, the blade 232 sa^>es it off and it contiaucs. to- 

operable diverter gates 4X The photo-sensor 106 mounted travel towards the shecter loUeis 56. 

adjaccntto cachmasahopper40 senses the Icvd of masa 74 ^ The sheetcrroQers 56 coontcrrotate at the same speed and 

therein. If the level of the masa 74 within any one ir^sa comprr^ the masa into its final thickness. The rotary cutter 

hopper 40 drops below aprcdetErmined level, the sensor 106 (not shown) cuts droilar tortillas 60 from the masa on the 

associated with that masa hopper 40 changes the state of its underside of one of the shcetcr rollers 56. The tortillas 60 

signal windi is sent to the PLC 104. The PLC 104 then then fall onto the torttQa conveyor 58 and are moved towards 
commands &e pneumatic cylinder 102 to retract the diverter ^ other food porocessing equipment, such as an oven, 

gate 42 located above that masa hopper 40. That diverter jt should be ^predated from the fercgoing desccqrtion 

gate 42 piv^ into an open position and the masa logs 74 that thapresent invention provides a rnflga handling system 

then faH into that masa hopper 40. The photo-sensor 106 having the foUowing features: the safe sq)aiation of the 

then signals &e PLC 104 when the level of masa 74 wi^iin masa stream 20 into individiial logs 74; the automatic 

that masa hopper 40 rises above a certain predetermined disiiibution of those logs 74 to the masa hoppers 40 requir- 

levcL The HjC 104 then commands the pneumatic cylinder ing rcsupply; the automatic removal of gas bubbles feam the 

102 to extend, therdjy closing that diverter gate 42 and masa within the masa hoppers; and the prevention of the 

, allowing the masa logs 74 to travel on to the next masa masa curtain from becoming stuck to the primaxy rollers 54, 
■ JiPBRP^_4»- . JS ^WMc arpfflfe^^- fem of the i nvcation-has-^en illns- 

An advanlagc associated with the fivcrtcr gates 42 is the tcatcd and described, it win be apparent that various modi- 

corresposidsrg labor savings due to their automatic opera- ficarions can be made without departing from t^ic spirit and 

tion. Noaualiy, human attendants would be necessary to scqpc of the invention. AccordingLy, it is not intended than 

ensure that the masa hoppers 40 each had aprqper sappty cf the invention be liTnttftrf^ cxcqit as by the ^>pendcd rjafmig. 
masa 74. By utflizing the photo-scnsqrs 106, the PLC 104, ^ We r'^nrfn- 

and the pncnmatic cylinders 102, the diverter gates 42 1. A method for handling masa within a food processing 

operate automatxcaUy and the supply of masa logs 74 within system having a pair of aligned, apposed separator convcy- 

eadi masa hopper 40 is maintained w^out costly human ors liaving facing gnrfer^g^ the longitudinal cads of the 

laboL it should be understood that, while a PLC 104 is separator conveyors positioned adjacent to a nozzle con- 

prcferabiy used to control the diverter gates 42, a corr&- nnrft^ to a masa producing dcwicc, the food processing 

spending logic systemhaving electronic relays could also be system further having at least two T"a<a hoppers, the masa 

used to pex^Qtm the same control functions as the PLC 104. hcppecs and the separator conveyors conncitcd by at least . 

Once the masa logs 74 have been fed to the qjproprialB masa endless belt feed conveyors having upper sutfu^s 

hopper 40, they must be coiiqiresscd to remove gas bubbles moving in the same dircctibn, ie feed conveyorff positioned 

wiiicfa cause voids in the rolled masa (not shown). masi upstxcam and downstream rdatiansfa^ rclattve to each 

The self feeding masa hopper 40 con^iresses andxemoves othei; at least one feed conveyor positioned adj a cen t to the 

the unwanted g^s bubbles fram the masa 74. Tic masa is fed, - other longitudinal ends of tJie separator conveyors, each 

via gravity^ lo the rotating shafts 52. The projections 122 on masa hopper having an associated sensor for sensing, die 

the rotating shafts 52 carrpress the masa 74 and f(sce it level of mass and an opening pcsitioned below a diverter 

dirough the slot 116 towards tfie primary rollers 54. The 55 gate located bctwccai tiie feed conveyors, each diverter gate 

projections 122 on die rotating shafts 52 advantageously connected to an associated mechamsm and pivotable 

remove gas bubbles by compressing the masa 74 without between an open position, where tiiemasais guided &am the 

requiting any human labor. Accordingly, die costs associated upstream feed conveyor to the downstream conveyor, and a 

widi the human attendants required by the priar art masa dosed position, where the masa is guided into the masa 

hoppers arc avoided. Once the gas bubbles are removed hopper; cadi masa hopper located adjacent to a pair of 

from the Tng^ 74, the masa must be rolled into a generally aligned, opposed shcetcr rollers; 'the sheeler rollers located 

uniform cmtain (not shown). adjacent to a masa hopper having side walls and a bottom 

The primary rollcis 54 compress die masa 74 mto die waE defining a slot* the masa hopper also having at least one 

gcncraUy uniform curtain suitable for feeding to the shecter shaft above the bottom wall, each shaft having projections, 

rollers 56. Both primary rollers 54 are driven by the masa 65 uicdiod c tfmpnsiTi g the steps of: 

hopper A/C motor 148 and have different sized drive gears moving the facing surfeccs of the scpaiaxar conveycETS at 

120 so the pnmary rollers 54 rotate at different speeds. This equal speed away from die nozzle; 


5,635^5 

13 14 

feeding a generally contiiiDons r^«g* stream throu^ the 9. The method as Hefinrd in daim 7, wfacrcin there is a 

nozde sacfa tbat tiac mara stream contacts atleast one scrapper for each primary roflct;.cadi scr^iper having a 

of the feeing snrfeces of the separator conveyors and is blade pivotany monnted and biascdto longitiidinally ride on 

gnidcd between the feeing smfeces of &c separatcr the low er smfa ce of its associated primary roller, the method 
conveyors; 5 further con^aising the stq> oft 

. . r„«v« _ «f separating masa from the lower snrfece of each of the 

gnpping the masa stream between both facing surfeces of nrimmv rcflcrs. 

the separator convcy(^ pulling the masa stream snch lo^TSodfcr separating a stream of masa utilizing a 

that the masa stream IS separated mto masa logs; pair of afigoed, opposed separator conveyors having fedng 

feeding the mass logs onto the upstream end of a feed surfeces, the inn^hirfinal ends of the separator conveyors 
conveyor; moving the masa logs Hum the separator positioned adjacent to a nozzle connected to a masa pro- 
conveyors along the upper surfaces of the feed con- dndng device, the method of sq)arating the masa stream 
veyors; conqinsing tiie steps of: 

sensing the level of masa within an associated masa moving defacing surfaces of "die sepaiatac conveyors at 

hopper; equal speed swsy &um die nozzle; 

caudnga'signaltochangcitsstatewheathelcvdofmasa ^ feeding a gcncrafly omtinuous 

g * & _ nozzle such that die masa contacts at least one of the 

willun the masa hopper 3S beJowapredetcnnmed level; " i. — j 

« ^ facing surfeces of the separator conveyors and -is- 

sdecdveiy opening and closing die divertcr gale to con- guided betwcea the faring surfeces of the separator 

tral die flow of masa logs to die masa hoppcx in conveyors; and 

response to said diangc in signal; gig]ping die iiiasa stream between hbdifedng surfeces 

placing the Tnaga logs dirough the opening of one of the the separator conveyors, pulling die masa stream such 

masa hoppers; that die masa stream is separated into masa logs, 

fecdingdicinasalogstoatleastoncshaftwidmidicmasa the mediod as defined by daim 10, wherein die 

hopper; rotating die shaft; mediod further canqdses die step of: 
rcmoving'gasbubbles6omtiiemasawiditiicprojcctians ^ arranging die fadng smfeces of die separattg conveyors 

on at least one shaft; and to curve toward each odicx such diat a cradle is famied 

forcing the ma^ ihrou^ die t^ W d^^eeter i^J^A^SiS^as^dS by daha 11, wherein die 

rollers, with t»^=^mi«^ons on at least one shaft ^^^f^^ ,,on?dses die step of: 

2. The method as defined by clamil,whaKm die niethod -n . ^ ^. - ^ 

^ , ''^ . ^ J 30 ad;|istinH die speed of die fecmg surfeces of the scparatar 

further conmnscs die steps or; •* IlZT ^^u^i Ztu ^ -tu* i^^o 

. ^ , ^ . \l ^ ^ convcycas to change die lengdi of the masa logs. 

aoangmg die feang smfeces of die separat^ 13. A method of fccdng masa to masahoppcr widiin a 

to curve tow ard eadi other sudi diat a cradle is formed ptocessingjs^tBm^the food processing sysHm ferdicr 

to^secnreiy gtip ttem^ - ^ ^ _^ , having a masa producing .device 'and at least two masa- 
3.Ihemediodasdefincd^daiml,wheremdiemcdiod 35 ^oppcis, die ma^ hoppers and die masa producing 

findicr comprises die stc^) of; connected by at least two endless belt feed canve^^orshavmg 

adjusting die speed ofdiefedng surfeces of die sqparator ^^^p^ surfeces moving in die same direction, die feed 

conveyors to change'die lengdi of die masa logs. convcycK positioned in an upstream and downstream rda- 

4. The method as defined in dmml, wherein the mccha- tioii^ iclattvc to each other, each masa hopper having an 
nismis apneumatic cylinder connected to a controller; the 40 sensing the Icvd of mass and an 
mcdiod further comprising; opening positioncdbelow a divcrter gate positioned between 

programnui^ the controller to compare said signal to a the feed co nveyo rs, eadi diverter gate cormected to an 

predctccmined value, associated mechanism, and pivotable between an open 

sciccdvely commanding the opaadon of the pneumatic position, where the masa is guided firan the upstream feed 

cylinder to control said selective opening and dosing of conveyor to the downstream conveyor, and a dosed 

the divcrter gate. position, where the masa is guided into die masa hopper; the 

5. Hie mediod as defined.in claim 1, wherein saidfeeding method comprising the steps ofz 

is acconqilished by gravity, moving masa logs, previously separated from a stream of 

6. Ihe method as defined in claim 1, wherein said rotating ^nasa produced feom the masa producing device, along 
is acconqilished by an A/C moton jSie upper surfeces of the feed convcyoECs; 

7. The method as defined in daim 1, wherein the masa sensing the Icvd of masa within an assodated masa 
hopper also ihas a pair of opposed, horizontaEy, aligned hopper; 

primary rollers between die slot and the sheeter rollaMhe causing a signal to change its state \s^cn tiielcvci of masa 
primary loUers cadi having a generaly cylindrical surfece isidiindiemasahcppcrisbdtowapredctenninedlevd; 
and two ends, the mediod further mmprising the steps of; ^ 
rotating (he primary rollers; sdecdvdy opcmng and closing the diveitcr gate to con- 
drawing the masa between the primary rollers; trol the flow of masa logs to the masa hopper in 
compressing the F>aga into a generally uniform curtain; response to said change in signal 

and - 60 14. The mediod of feetfing masa as defined in daim 13, 

feeding said unifarm curtain into die sheeter Toflers. herein die mechaoismis a pneumatic cylinder connech^ to- 

8. The mcdiod as defined in claim 7, wherein die masa a controller; die mcdiod ferdicr c nmprisiiTS the stsps of: 
hopper also has two cndcaps, each endcap mounted around programmingJhB cpntroflcr to compare said signal to a 
die cads of die primary rollers, die mediod further compris- prcdctennincd value; and 

ing the step of; 65 sdecdvdy commanding the operation of the pnemnfltic 

preventing the generaHy horizontal movement of die masa cylinder to control said sdectivc opening and dosing of 

past the ends of the primary rollers. the diverter gala 
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15. A me&od for feeding masa to a pair of aiigncd, 
opposed sfaeeter rollers, the sheetex rollers located acijacexit 
to a masa hopper liaving an qpenizig for receiving jnasa and 
side waBs and a bottom wall defining a slot, the masa hopper 
also having at least one shaft above the bottom wall, each 
shaft having projections, the method a } i M|M isin g the steps 
of: 

placing the ^naga through the opening in the masa hopper; 
feedmg the masa to at least one shaft; 
rotating the shaft; 
removing gas bubbles ^om the "masa with the projections 

on at least one shaft; and 
forcing the masa through the slot, toward the sheetcr 

xollcxs, with the projections on at least one ^laft 
16L The method for feeding masa as defined in daim 15, 
wheccin said feeding is arrnmpltshed by gravity. 

17. The method fbtr feeding masa as defined in daim 15, 
wherein said rotating is accoznpHshed by a motoc 

18. The loethod for feeding Tnngn as Hi^finf^i in daim J^, 20 
whexcin there is a scrapper for cadi pzzmaiy roUcx; cadi 
soappcr having a blade pivotally mnnntrd and biased to 
longifiodinally ride on the lower smfacc of its a^^sodatcd 
pdmaiy roHo:, the method farther comprising the steps at 
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separating masa ftom the lower snz&ce of cadi of the 
prfmary roUers. 

19. The method for feeding masa as defined in rTam^ 15, 
wherein the masa hopper also has a pair of opposed, 
horizontally, a Hgned primary rollers between ^ slot and the 
sheetcr rollers^ the primary roHcxs each having a generally 
cylindrical smface and two ends, the method further com- 
prisTTTg the steps of: 

rotating the pdtnary rollers; 

drawing the masa between tbc primary rollers; 

compressing the masa into a generally uniform curtain; 
and 

feeding said uniform cnrtain into the sheetcr laHas. 

20. The method for feeding znasa as defined in Hflim 19, 
wherein the masa hopper also has two earirfrps, each endc^ 
mounted around the ends of the primary rollers, the mediod 
fhrthcr comprising the step of: 

preventing the movement of the masa past the ends of &c 
pmnary rollers!* 
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Assistant Commissioner for Patents 

Washington, D.C. 20231 " . 

Dear Sin 

This Amendment is responsive to the Office Action dated October 3, 2001 . 
In the Specification 

Please disregard the patentee's prior iiistructions in its Substitute Preliminary 
Amendment mailed on May 4, 2001 , entered on IVIay 7, 2001 , and instead replace the 
paragraph beginning at column 5, line 49 with the following: 

The preferred masa handling system 10 (HIG.I) is a part of a larger 
arrangement of apparatus intended for the commercial production of tortillas or 
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other food having a masa dough as an ingredient The general arrangennent of 
the preferred nnasa handling system 10 will now be described. A connnnoniy 
available commercial mixer 12 is located at the beginning of the production line. 
The mixer 12 has a pivoting door 14 which can rotate downward towards a masa 
18 and feeds a generally, continuous masa stream 20 through a nozzle 22. Two 
vertically opposed and aligned endless belt separator conveyors 24 and 26 have 
moving surfaces 28 and 30 which face each other. The longitudinal ends 32 and 
34 of separator conveyors 24 and 26 are mounted adjacent to the nozzle 22. 
One of the two separator conveyors 24 is "L"- shaded and has vertical section, or 
vertical portion, 36 and a horizontal section, or horizontal portion, 38 which 
terminates above [a] an intermediate masa hopper 40 that is in between two 
feed conveyors as shown in Fig, 1 , The vertical section 34 of the "L" shaped 
separator conveyor 24 extends longitudinally bejow the longitudinal end of the 
other separator conveyor, thereby providing a moving surface opposite from the 
nozzle 22. A deflector plate 41 is mounted on the end of the other separator 
conveyor 26. The previously discussed separator conveyors 24 and 26 move the 
masa 1 8 to the [first] intermediate masa hopper 40. The [That] masa [18] . 
hopper 40 must be supplied with masa 18 periodically. 

Replace disregard the patentee's prior instructions in its Substitute Preliminary 
Amendment mailed on May 4, 2001 , entered on May 7, 2001 , and instead replace the 
paragraph beginning at column 6, line 9 with the following; 
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A selectively operable diverter gate, for periodically allowing resupply of 
the masa hopper 40, is located [adjacent to the end 44 of] in a gap between 
an upstream feed conveyor (t he horizontal section 38 of the "L" shaped 
separator conveyor 24 as shown in Fig, 1) and a downstream feed convevor 
46 . The diverter gate 42 is shown in its open gap position. However, when the 
diverter gate 42 is [closed] in a closed gap position , its top surface 45 forms a 
gravity slide that feeds to a horizontal downstream feed conveyor 46, which, in 
turn, feeds another nnasa hopper whfieh, as shown Fig. 1, may be an end masa 
hopper 48. It will be understood that while two masa hoppers 40 and 48 are 
shown the masa handling system 10 can be adapted for use with any number of 
masa hoppers. Therefore, the invention is not limited by the number of masa 
hoppers. 

In the Claims: 

Please amend the following claims as shown in the appendix attached hereto in 
order to read as follows relative to the original patent specification: 

38. (Amended) A method for feeding masa to a pair of aligned, opposed 
sheeter rollers, the sheeter rollers located adjacent to a masa hopper having ah opening 
for receiving masa and a slot for dispending masa, the masa hopper also having at least 
one shaft above the slot, each shaft having a projection, the method comprising the 
steps of: 

placing the masa through the opening in the masa hopper: 
feeding the masa to at least one shaft: and 
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forcing the masa through the slot, toward the sheeter rollers, with the projection 
on at least one shaft. 

41 . (Amended) The method for feeding masa as defined in Clainri 38. 
' wherein said forcing is accomplished by rotating the shaft with a motor. 

42. (Amended) The method for feeding masa as defined in claim 38/ " ' ' 
wherein the masa hopper also has a pair o'f opposed, horizontally aliqi^ed, primary 
rollers between the slot and the sheeter rollers, the'primar^ rollers each having a 
generally cylindrical surface and two ends, the method further comprising the steps of: 

- rotating the primary rollers: 
drawing the masa between the primary rollers; 
compressing the masa into a generally unifomucurtain; and 
feeding said uniform curtain ihto the sheeter rollers, 

44. (Amended) The method for feeding masa as defined in claim 42, 
wherein the masa hopper also has two endcaps, each endcap mounted around the 
ends of the primary rollers, the method further comprising the step of: 

preventing movement of the masa past the ends of the primary rollers. 

45. (Amended) A method for feeding masa to a pair of aligned, opposed 
sheeter rollers, the sheeter rollers located adjacent to a masa hopper having an opening 
for receiving masa and a slot for dispensing masa, the masa hopper also having at least 
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one shaft above the slot, each shaft having a projection, the method comprising the 
steps of: 

placing the masa through the opening in the masa hopper: 
feeding the masa to at least one shaft: and 

removing gas bubbles from the masa with the projection on at least one shaft. 

48. (Amended) The method for feeding masa as defined in Claim 45. ' 
wherein said forcing is accomplished by relating the shaft with a motor. 

C i 

49. (Amended) The method for feeding masa as defined in claim 45, 
wherein the masa hopper also has a pair of opposed, horizontally aligned, priman/ 
rollers between the slot and the sheeter rollers, the primary rollers each having a 
generally cylindrical surface and two ends, the method further comprising the steps of: 

rotating the primary rollers: 
drawing the masa between the priman/ roHers: 
compressing the masa into a generally unifomri curtain: and 
feeding said uniform curtain into the sheeter rollers. 

51. (Amended) The method for feeding masa as defined in claim 49. 
wherein the masa hopper also has two endcaps, each endcap mounted around the 
ends of the primary rollers, the method further comprising the step of: 

preventing movement of the masa past the ends of the primary rollers. 
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52. (Amended) A method for feeding masa to a pair of aligned, opposed 
sheeter rollers, the sheeter rollers located adjacent to a masa hopper having an opening 
for receiving masa and a slot for dispensing masa, the masa hopper also having at least 
one shaft above the slot each shaft having a projection, the method comprising the 
steps of: 

placing the masa through the opening in the masa hopper: 
feeding the masa to at least one shaft: 

removing gas bubbles from the masa 'with the projection on at least one shaft: 
and 

forcing the masa through the slot, toward the sheeter rollers, with the projection 
on at least one shaft, 

54. (Amended) The method for feeding masa as defined in Claim 52, 
wherein said forcing is accomplished by rotating the shaft with a motor. 

55. (Amended) The method for feeding masa as defined in claim 52, 
wherein the masa hopper also has a pair of opposed, horizontally aligned, primary 
rollers between the slot and the sheeter rollers, the primary rollers each having a 
generally cylindrical surface and two ends, the method further comprising the steps of: 

rotating the primary rollers: 
drawing the masa between the primary rollers: 
compressing the masa into a generally uniform curtain; and 
feeding said uniform curtain into the sheeter rollers. 



6 


57. (Amended) The method for feeding masa as defined in claim 55. 
wherein the masa hopper also has two endcaps, each endcap mounted around the 
ends of the primary rollers, the hriethod further comprising the step of: 

preventing movement of the masa past the ends of the primary rollers. 
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■ REMARKS 

This amendment is responsive to the Office Action mailed on October 3, 
2001 . Attached hereto, therefore, are a request for a three-month extension of time and 
the appropriate fee. 

Paragraphs 1 to 4 - Informalities 

The patentee gratefully acknowledges the Examiner's identification of . . 
certain, minor infomiallties in the specificatFon and claims. • 

As to the specification, the patentee has endeavored to address each of 
the Examiner's concerns in the above-noted amendments to the specification that have 
been provided in accordance with 37 C.F.R. 1.173 (b)(1) and 1.173(d). The only 
amendment differing slightly from the Examiner's suggestion is the replacement 
paragraph beginning at column 6, line 9. It was not the patentee's intent to cancel "the 
horizontal ... Conveyor 24" altogether, but rather to include such language in a 
parenthetical. 

As to the claims, the patentee has- amended Claims 38, 42, 45, 49, 52 and 
55 as noted above by including the entire text of each claim being changed in 
accordance with 37 C.F.R. 1.173(b)(2) and by including the marking required by 37 
C.F.R. 1.173(d). Claims 38, 45 and 52 have been amended to remove any reference to 
a "wall" since it is sufficient, the patentee respectfully submits, to refer to a hopper 
without unduly limiting the claim to the geometric details associated with the walls of any 
particular hopper configuration. Claims 42, 49 and 55 have been amended as 
suggested by the Examiner. 
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The patentee invites the Examiner to contact the undersigned attorney if 
any further issues of this nature beconne apparent. 

Status of Claims and Support for Claim Changes 

In accordance with 37 C.F.R. 1 .173(c), the patentee has attached an 
appendix hereto containing the above-noted changes to the claims, an indication of the 
status (i.e., pending or canceled) of all patent claims as of the date of this amendment, 
and an explanation of the support in the di$closure of the. patent for the changes made. 

Paragraphs 5 to 6 - Rejection of Claims 38-57 Under Section 112 

The patentee has carefully amended the claims in view of the Office 
Action's Section- 1 12 concems, without adding new matter. The reference to a "wall" 
has been removed altogether so that there is no need to describe such walls. The 
antecedent issue relating to "said rotating" in Claims 41, 48 and 54 has been resolved 
amending the claims to specify that "said [rotating] forcing is accomplished by rotating 
the shaft with a motor." The antecedent issue relating to "the moven:ienf in claims 44, 
51 and 57 has been resolved by deleting "the" as suggested; by the Examiner. 

Paragraphs 7 to 8 - Reissue Declaration 

The Office Action objects to the reissue declaration in this application on 
the basis that the subject declaration applies only to the parent. The patentee 
respectfully traverses. 


There were three reissue declarations filed in the parent application\ In 
each declaration, the inventor states that he believes the patent to be "wholly or partly 
inoperative" "by reason of the patentee clainning more or less than he had the right to 
claim in the patent" Applicant respectfully submits that this generic language clearly 
covers the present continuation reissue application. 

The patentee presumes that the Examiner may be focusing on the prior 
declarations' exemplaryJndication that The claims directed to a 'Diverter Gate' are too 
narrow." However, that statement was onty inserted in compliance with 37 C.F.R. 
1 .175(a)(1) which simply requires that the reissue 'declaration state "at least one e rror 
being relied upon as the basis for reissue," Obviously, therefore, there can be other 
errors than the "at least one" that is specifically listed, such as those at issue in this 
application. 

Based on the foregoing, Applicant respectfully submits that the reissue 
declarations already of record are effective. 

/■■ 

Paragraph 10 - Rejection of Claims 38-57 Under 35 U,S,C, 251 

The Office Action rejects Claims 38-57 under 35 U.S.C. 251 as being 
impermissible broadened in a reissue application filed outside the two year statutory 
period. Applicant respectfully requests reconsideration of this rejection as it either ■ 
ignores applicant's priority claim or is based on a misinterpretation of the law. 

The statutory patent law relating to reissue applications is set forth in 35 
U.S.C. 251 which reads as follows (emphasis added): 

^ The patentee was forced to submit a Rule 1 .47(a) Petition because one of the 
inventors refused to sign. 
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Whenever any patent is, through error without any deceptive 
intention, deemed wholly or partly inoperative or invalid, by reason 
of a defective specification or drawing, or by reason of the patentee 
claiming more or less then he had a right to claim in the patent, the 
Director shall, on the surrender of such patent and the payment of 
the fee required by law, reissue the patent for the invention 
disclosed in the original patent, and in accordance with a new and 
amended application, for the unexpired part of the term of the 
original patent. No new matter shall be introduced into the 
application for reissue. 


The Director may issue several reissued patents for distinct 
and separate parts of the thing patented, upon demand of the 
applicant, and upon payment of the required fee for a reissue for 
each of such reissued patents.. 

The provisions of this title rotating to applications for patent 
shall be applicable to applications for reissue of a patent, except 
that application for reissue may be made and swom to by the 
assignee of the entire interest if the application does not seek to 
enlarge the scope of the claims of the original patent. 

No reissued patent shall be granted enlarging the scope of 
the claims of the original patent unless applied for within two years 
from the grant of the original patent . 


In regard to this particular reissue application, patent no. 5,635,235 issued 

on June 3, 1 997. A parent reissue application was filed on June 3, 1 999, i.e. before the 

expiration of the two years broadening period defined by the fourth paragraph of 35 

2 

U.S.C. 251 (underiined above) . . 

This continuation reissue application seeks to broaden the claims of the 
surrendered patent based on its priority rights to the filing date of the parent reissue 
application that qualifies for broadening: 


^ On January 2, 2001, the parent reissue application nor487,040 matured into reissued 
patent no. RE37008. 


11 


Under the Court's interpretation of 35 U.S.C. 251, the submission of 

broadening claims after the two year period is permissible so long as the public was 

placed on notice of the patentee's intention to enlarge the claims through the prior 

submission of broadening reissue within the two year broadening period. See, e.g. In re 

Doll . 164 U.S.P.Q. 218 (CCPA 1970), but c.f . In re Graff, 111 R3d 874, 42 U.S.P.Q.2d 

1741 (Fed. Cir. 1997). - 

The facts of In re Doll are similar to ours. In the 1970 In re Doll decision, 

the CCPA held that an applicant may submit broadening claims within a reissue 

application after the two year broadening period id. long as the applicant had already 

submitted broadening claims, even different claims, before the expiration of the two year 

broadening period^. 

The Board refused to grant Doll's claims based on 35 .y.S.C. 251. 

According to the CCPA, 1 64 USPQ at 21 9, the issues presented by In re Doll were: 

(.1) Whether claims presented in a reissue application filed 
within two years of the original patent grant are barred by 35 U.S.C. 
251 when such claims are not submitted until more than two years 
after the grant and are broader in scope then both the original 
patent claims and the broadening reissue claims originally 
submitted, and 

(2) Whether the reissue oath originally filed with the reissue 
application is adequate to support the newly submitted claims. 


^ On 10/31/57, before t he expiration of the two year broadening period, the In re Doll . 
applicant filed a reissue application with some additional claims that that were broader 
than the original claims. The new claims were copied from another patent in order to 
invoke an interference. The interference was subsequently terminated. On 7/28/60, 
after t he expiration of the two year broadening period, the applicant copied some other 
claims from a second patent. During the second interference, also after t he expiration 
of the two year broadening period, the applicant copied'even more claims from a third 
patent. 
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The CCPA reversed the Board and held that the later filed claims are not 
. barred by 35 U.S.C. 251 because the statute's "applied for'' language simply refers to 
the filing of an application, not when the broadening claims are presented in such 
application; jd. At 220. The CCPA further held that the applicant's reissue oath was 
adequate. 

In the 1997 In re Graff decision, the issue of later submitted claims was 
addressed within the context of a several continuation reissue applications. In re Graff 
distinguished In re Doll by holding that broadened claims may not be submitted in a 
continuation reissue application filed after the twd'year period when the patentee had- 
not sought to enlarge the scope of the claims before t he expiration of the two year 
period. 

The pertinent facts of In re Graff are as follows. On 1 0/23/84, the PTO 
issued the Graff Patent. On 7/29/96, before the expiration of the two year broadening . 

4 

period, Mr. Graf filed a non-broadening (!!!) reissue application to correct an error in 
Figure 5. In the first Office Action, the Examiner/ejected Graff's claims as obvious over 
a newly cited reference. On 2/2/98, now several years after the two year broadening 
period of 35 U.S,C. 251, Graf filed an amendment that changed some claims without 
affecting their scope and broadened others. Graf included a new declaration "in a form 
appropriate to broadening reissue applications" and argued for patentability over the 
cited reference. On 6/27/90, notwithstanding the CCPA's In re Doll decision, the PTO 
rejected ail of the broadened claims on the ground that Mr. Graff had not applied for a 
reissue patent enlarging the scope of the claims within the two year statutoiy period for 

The present application's parent applications was, by contrast, a broadening 
application. 
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filing broadening reissue applications. The PTO did,. however, allow the clainns of 
unchanged scope. 

In response, Graff elected to secure a reissue patent with the corrected 
drawings and allowed clainns, while prosecuting the broadened clainns in a continuation 
application. On 3/8/91, therefore, Graf filed a continuation of his reissue application 
containing only the broadened clainns. After the broadened clainns were again rejected 
for being filed after the two year period, Graf appealed to the Board in reliance on In re 
Doll, arguing that "it was sufficient that he ^ad filed a non-broadening reissue 
application within the two year period". In re Graff; : .42 U.S.P.Q,2d at 1472. The Board, 
however, distinguished In re Doll on its facts and affirmed that the continuation reissue 
application could not be granted, Graff then appealed the Board's decision to the U.S. 
Court of Appeals for the Federal Circuit. 

The Federal Circuit noted that the situation then before thenn in In Re Graff 
was unlike In re Doll which (like this case!) involved a broadening application that was 

filed before the expiration of the two year period. In re Graff. 42 U,S-P.Q.2d at 1472. 

■I* 

The Federal Circuit, at 1741 , affimned the Board as follows: 

We conclude that the reissue statute requires that proposals 
to broaden a patented invention must be brought to public 
notice within two years of patent issuance. The interested 
public is entitled to rely on the abaance of a broadening 
reissue application within two years of grant of the original 
patent. 

This case, however, is not at all like In re Graff because Graff first 
submitted broadening claims more than two years after grant. This case, rather, is like 
In re Doll in that the patentee here filed a broadening reissue application before the 
expiration of the two year period. It makes no difference that the claims of this 
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continuation reissue application are different than the clainns in the parent reissue 
application since In re Doll p resented that sanne fact situation (clainris added after two 
year period different than those presented before end of two year period). 

The purpose of the statute, as noted by the Federal Circuit in In re Graff , is 
simply to put the public on notice that the patentee proposes to broaden the patent 
clainns. That has been done here since, the patentee here, like the patentee of In re 
Doll , sought to broaden the claims before the expiration of the two year period. . 

Based on the foregoing analysis of 35 U.S.C. 251 as interpreted by In re 
Doll and In re Graff, the patentee respectfully reqiiests that the Examiner withdraw the 
rejection under 35 U.S.C. 251, fourth paragraph. 
Summary 

Applicant respectfully submits that this reissue application is ready for 
allowance and invites the Examiner to telephone the undersigned attorney if it appears 
that a telephone conference would further this case in any way. 

[Respectfully submitted, 
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